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PUBLIC NOTICES 





The Director - General, 
India Store Department, Branch 
I 15, Belvedere-road, Lambeth, 8.E. 1, 
nvites TENDERS for :— 
1 GIRDER BRIDGE WORK. 
SURFACE TRAVERSER, 100 


ELECTRIC 
t ae engeatey and OVERHE AD ELECTRIC 
TRAVELLING CRANE, 30 tons capacity 
renders due on the 15th April, 1925 


fender forms obtainable from above 8756 





he Government of the 


. PUNJAB REQUIRE the SER- 
VICES of an INSPECTOR of DRAG- 
LINES in connection with the excavation 


f the Sutlej Valley Canal. Must be expert excavating 


able to train operators in correct methods for 


cineer, | 
icient working of machines, to advise on repairs | 
: i supplies of spares, and to check consumption of | 
i tores in daily use, such as coal, lubricating oil, &c 
Four years’ agreement Salary at a rate to be 
xed between Rs. 1000 and Rs. 1600 a month, 
ording to age and qualifications First-class 


passage to India and return passage on satisfactory 
termination of agreement 
Forms of application and further particulars should 
e obtained from the SECRETAR to the HIGH 
COMMISSIONER for INDIA, 42, Grosvenor-gardens, 
London, 8.W. 1 Last date for receipt of applications 
8728 


§ Oth April, 1925 
.. Bas - 


ror Sale by Public Tender. 

FOUR LANCASHIRE BOILERS, 30ft. by 
for 160 lb. pressure, Messrs. Yates and Thom, 
Completely equipped with full set of mountings 
These boilers have been inspected 





aft.. 
1917 
and superheaters 





by the Manchester Steam Users’ Association, copies 
{ whose reports will be forwarded with the invitation 
to Tender. Tender closes at 3 p.m. on Tuesday, 7th 
April Tender forms and full particulars can be 
btained from 
THE GEORGE COHEN AND ARMSTRONG 
DISPOSAL CORPORATION 
Abbey House, 2, Victoria-street, London, 8 w 1 
723 
_ ’ 
he Manchester Steam Users 


ASSOCIATION 
GENERAL MEE TING of the Mem 
Board Room of the Association, 
Mount-street, Manchester, on 
Harold Lee, Esq... J.P. (Man 
chair, when the following 


The ANNUAL 
bers was held in the 
at their Offices, ° 
Tuesday, March 24th, 
chester), President, in the 
resolutions were adopted 
Moved by the Chairman, seconded by J. T. Browne, 
Esq., Pendlebury (Vice-President), and resolved 
* That the Report of the Committee of Manage 
ment to the Subscribers, along with the accom 
panying Financial Statement, be and is hereby 
approved and adopted.’ 
y Moved by A. E. Malpas, Esq. (United Alkali Co., 
Ltd., Widnes), seconded by Edward Turnbull, Esq 
Mesers. Tate and Lyle, Ltd., Liverpool), and 
resol ved 
“* That the thanks of the Association are due 
and are hereby presented to the Committee of 
Manarement for their past services, and that the 
following gentlemen be elected the Committee for 
the ensuing year, with power to add to their 
number :— 
COMMITTEE OF MAMAGEMESS. 
Harold Lee, Esq., J.P.. Mancheste 
A. Norman Dugdale, Eaq., J.P.. Blackburn 
Jas. Stanley Addison, Esq.. London. 
J. F. peowne, Eeq.. Pendlebury 


Alfred H. J. Cochrane, . Openshaw. 

Charlies W Pv 3 Esa. eo P., Halifax. 

Charles Roberts, Esq., Manchester.”’ 

Moved by T. Hutchinson, . Esq. (Fine Cotton 
Spinners’ and Doublers’ Association, Ltd., Man- 
chester). seconded by W. A. Wordley, Esq. (Brad- 
ford Dyers’ Association, Ltd,, Bradford), and 
resol ved 

“That Messrs. F. W. Popplewell and Son, 
Chartered Accountants, Manchester, be appointed 
Auditors of the Association's accounts for the 


year 1925 
JAMES PARR, 
Secretary 
Albert square, Manchester. 
25th Mare db. 1925 


9, Mount-street, 


Jombay, Baroda, and Central 
INDIA RAILWA 
ELECTRIFIC. ATION OF BOMB AY SUBURBAN 





The Directors are prepared to receive TENDERS for 
the SUPPLY and EREC TION in India of the follow- 
ing PLANT :— 

CABLES 
Fee for Specification £2 per copy. 

Specifications and forms of Tender may be obtained 
at this office on payment of the fee for the specifica- 
tion, which payment will not be returned. 

Tenders must be submitted in duplicate, and must 
be sealed and addressed to the undersigned, marked 

Tender for Cables,’ and delivered not later than 
Noon on Monday, April 20th, 1925 

The fee should accompany any application by post 
Cheques and postal orders should be crossed and made 
payable to the Bombay, Baroda and Central India 
Railway Company. 

The Directors do not bind themselves to accept the 
lowest or any Tender 

The Consulting Engineers, to whom application for 
any further technical information may be made, are 
Mesers. Merz and McLellan, 32, Victoria-street, West- 
minster, S 1. 

8s. G. 8. YOUNG, 
Secretary. 
Offices : 
91, Petty France, 
23 _ es March, 


Bombay, Baroda, end. Central 


INDIA RAILWAY COMPANY. 

The Directors are prepared to receive up to Noon on 
Wednesday, 8th April, TENDERS for the SUPPLY 
of :— 

1 OeneL ATEMAL (PLATES, CHANNELS, 
cs, 
WHEELS AND AXLES FOR WAGONS. 

Tenders must be made on forms, copies of which, 
with specification, can be obtained at these offices on 
payment of 20s. each (which will not be returned) 

The Directors do not bind themselves to accept the 
lowest or any Tender. 


The White Mansion, 
Westminster, 8.W. 1, 


192 8719 





8. G. 8. YOUNG, 





from 1825 to 


Shipbuilding 








The Engineer 


——@—__—_ 
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Metallurgical Supplement. 


The British Steam Railway Locomotive 





Marine Oil il Engine Trials. 
An AIll- Metal Flying Boat. 


An Italian Diesel-Electric Locomotive. 





Heat Engine Trials Committee. 
An American High Speed Cruiser. 
Indian Railways in 1923-24. 
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in Germany. 














PUBLIC NOTICES 


PUBLIC NOTICES 





° 7 
A berdeen Corporation Elec- 
a ITY DEPARTMENT. 
WATER-TUBE BOILERS, &c. 

The Town Council of Aberdeen are prepared to 
receive TENDERS for the MANUFACTURE, 8SUP- 
PLY, and ERECTION complete of FOUR WATER- 
TUBE BOILERS, each of 50,000 Ib. per hour rating, 
together with SUPERHEATERS, ECONOMISERS, 
DRAUGHT FANS, STEEL CHIMNEYS, PIPING, 
and ACCESSORIES; also for the DISMANTLING 
and RE-ERECTION of certain existing BOILERS. 

Specification, drawings and form of Tender may be 
obtained from the City Electrical Engiveer, Millburn- 
street, Aberdeen, on payment of a deposit of £5 5s., 
which will be refunded after receipt of a bona fide 
Tender and the return of all documents and drawings. 

Extra copies of the specification may be obtained 
on payment of 15s. per copy, which will not be 
returnable. 

Offers will be considered only from tenderers who 
are prepared to undertake the complete works. 

—_ Tenders, endorsed ‘* Boiler-house Plant,’ 
must be addressed to and delivered at the office of 
the undersigned not later than Noon on Wednesday, 
the 20th April, 1925. 

The Corporation do not bind themselves to accept 

the lowest or any hevx ¢ 
J. ALEX. BEI 
City E Nectric al Engineer. 
Electricity Department, 


Millburn-street, Aberdeen. 8709 





( Jounty Borough of Brighton. 
WATERWORKS DEPARTMENT 
SHOREHAM PUMPING STATION. . 
The Corporation invite TENDERS for the CON.- 
STRUCTION of a REINFORCED CONCRETE ROOF 
over the Receptacle at the above Pumping Station in 
Steyning-road, Old Shoreham 
Drawings may be seep and specification, bills of 
quantities and form of Tender obtained from Mr. A. B 
Catheart, M. Inst. C.E., Waterworks Engineer, 12, 
Bond-street, Brighton, upon payment of a deposit 
of Two Guineas, which will be refunded upon receipt 
of a bona fide Tender (not subsequently withdrawn), 
together with the documents supplied. 
Sealed Tenders, endorsed *‘ Tender for Roof over 


Receptacle, Shoreham Works,"’ must be delivered 
at my office, Town Hall, Brighton, not later than 
Noon on Wednesday, 15th April, 1925 


The Corporation do not bind themselves to accept 
the lowest or any Tender 
JAS. H. ROLHWELL, 
Town Clerk. 
Town Hall, peeecn. 
25th March, 1925 


8724 





(Hounty Borough of Brighton. 
WATERWORKS DEPARTMENT. 
DITCHLING-ROAD SERVICE RESERVOIR 
The Corporation invite TENDERS for the EREC- 
TION and COMPLETION of a REINFORCED CON- 
CRETE SERVICE RESERVOIR of 1% million 
gallons capacity in Ditchling-road, Brighton. 
bills sf 
A 





Drawings may be seen and specification, 
quantities and form of Tender obtained from Mr "= 
Cathcart, M, Inst. C.E., Waterworks Engineer, 12, 
Bond-street, Brighton, upon payment of a deposit of 
Two Guineas, returnable upon receipt of a bona fide 
Tender (not subsequently withdrawn), together with 
the documents supplied. 
Sealed Tenders, endorsed ‘‘ Tender for Ditchling- 
road Reservoir,’’ must be delivered at my office, Town 
Hall, Brighton, not later than Noon on Wednesday, 
April 15th, 1925. 
The Corporation do not bind themselves to accept 
the lowest or any Tender. 
JAS. H. ROTHWELL, 

Town Clerk, 





Secretary 
Offices : 91, Petty pee 
Westminster, 8.W. 
23rd March, 1926, 8720 








Town Hall, Brighton, 
26th March, 1925, 


8726 





(ity of Manchester. 

The Electricity Committee of the Manchester 
Corporation invite TENDERS for the SUPPLY and 
DELIVERY, over a period of six months, of approxi- 
mately 12,000 YARDS of 8in. WELDLESS STEEL 
SPIGOT and FAUCET TUBES. 

Specification and aT of Tender may be had on 
application to Mr. 8. L. Pea: Manager, Electricity 
Department, Town Hall, Manchester. 

Tenders, duly endorsed and addressed to the Chair- 
man of the Electricity Committee, must be delivered 
at the Town Hall not later than 10 a.m. on Friday, 
the 3rd_April, 1925. 

The Corporation do not bind themselves to accept 
the lowest or any Tender. 

P. M. HEATH 


Town Clerk. 


Town el, — 7? 
d 8710 


23rd March, 





reat Northern Railway 
(IRELAND). 
To BADUS ACT ae. SWITCHES AND 

The Directors are prepared to receive TENDERS for 
the SUPPLY of SWITCHES and BUILT CROSSINGS, 
with CHAIRS for same. 

Copies of the drawings and specification may be 
obtained from the undersigned on payment of Two 
Guineas, which will be refunded on receipt of a bona 
fide Tender and the return of the drawings. 

Tenders, made out on the forms supplied by the 
Company, should be delivered, under sealed cover, 
endorsed ** Tender for Switches, &c.,’’ not later than 
10 a.m. on Monday, 20th Apri: 1925. 

The Directors do not bind themselves to accept 
the lowest or any Tender. 

J. B, STEPHENS, 


Secretary. 





Amiens-street Station, _ 
23rd March, 1925 8727 
Roya! State Railway Depart- 
MENT OF SLAM. 


Sealed TENDERS for the SUPPLY of FITTINGS 


for WAGON CONSTRUCTION (including Angles, 
Plates, Flats, Corrugated 8& ts, olts, Nuts, 
Washers, Door and Body. Fittings), B.E. 2468, will 


be received by the undersigned at his office up to 
Fourteen o'clock on Monday, the 29th June, 1925, at 
which place and hour the Tenders will be publicly 
opened and read. 
Blank Tender forms, 
be obtained from 


specifications and plans may 
Messrs . Sandberg, 40, 
Grosvenor-gardens, London, 8.W. 1, upon payment 
of £1 108. per set, which sum will Ae be refunded. 

Right is reserved to reject any or all Tenders and 
to accept any Tender which in the opinion of the 
undersigned t 2 to the best interests of the Royal 
State Railw 

Royal State ‘Railw ay Department of Siam. 
PURACHATRA, 

Commissioner-General 


he Brighton West Pier Com- 


ANY, invite TENDERS for the RE-CON- 
STRUCTION of their LANDING STAGE, and other 
wor 

Specifications and quantities may be obtained at 


8712 





the West Pier, .Brighton, or at the offices of the 
Engineer, M. Noel Ridley, Standard House, 133, 
Cardigan-road, Leeds 

Tenders to be sent to the Company, West Pier, 
—— on or before Friday, the 17th of April, 1925, 
rs 


The Company do not bind themselves to accept the 
lowest_or any Tender, 8730 








PUBLIC NOTICES 





he Great Indian Peninsula 


RAILWAY COMPANY, 48, Copthall-avenue, 
E.C. 2, invite TENDERS for :— 
1. “bRASS and IRON or STEEL 


Fee 108 
2. STEEL "RAILS and FISHCPL ATES o = 
3. BOLTS, NUTS, RIVETS, &c. . * 


4. SPRING STEEL ‘ ; 78. 6d, 
Tenders are due by il a.m on 7th Ap ril, 1925 
Tender forms obtainable at above address Fees not 


returnable. 8743 


he Madras 





and Southern 


MAHRATTA RAILWAY COMPANY, LTD 
The Directors are prepared to receive TENDERS 
for :— 
94 PAIRS WHEELS and AXLES (Metre Gauge) ; 


84 PAIRS WHEELS and — ES (Broad Gauge), 


for Carriages and Wagor all with DISC 
CENTRES and SANDBE RG “SORBI Tic TYRES, 
in accordance with the specification, which may be 


The charge for the 
which will not be 


seen at the offices of the Company 
specification is One Guinea (£1 1s.), 
returned. 

Tenders must be sent in, 


addressed to the SECRE- 


TARY, not later than 2 p.m. on Tuesday, the 2ist 
April,- 1925, and marked ** Tender for Wheels and“ 
Axles.”’ 


The Directors do not bind themselves to accept the 
lowest or any Tender 
Company's Offices : 
25, Buckingham Pulace road, 
Westminster, 5 1, 
23rd March, ‘eas 


8721 





[The Ottoman Railway from 
Smyrna to Aidin has VACANCIES for ONE 
LOCOMOTIVE REPAIR SHOP FOREMAN, to take 
control of the repairs and erection of locomotives, 
including the machine side and boiler and fire-box 
repairs ; ONE CARRIAGE and WAGON FOREMAN, 
accustomed to the repair and upkeep of rolling stock, 
including painting and varnishing; must be a 
sound, practical man and capable of instructing men 
in their work and keeping records of work done: 
ONE RUNNING SHED FOREMAN, must have 
specialised in round sbed work, including the control 
of running repairs, must also have had practical 
experience in the footplate and be conversant with 
arrangement of engine working in conjunction with 
time tables. Single men preferred. Age about 35, 
Salary £300 per annum, with living accommodation 
or the equivalent Applications to be made by letter 
only, giving age, full particulars of qualifications, 
technical training and experience, but no references 
are to be sent until further communication is 
received.—-FOX and MAYO, 155, Dashwood House, 
London, E.C, 2 8717 





SITUATIONS OPEN 





\ ANTED, ASSISTANT WORKS MANAGER in 
Engineering Works ; must understand manage- 
ment of men and up-to-date machinery ; also produc 
mg work on most economical lines. State age, salary 
required.— Address, 8643, The Engineer Office 
8643 A 





SSISTANT ENGINEER REQUIRED 
Building Contract. Previous 
Road and Sewer Work necessary. Please state salary 
required. District, eastern side London.—Box No 591, 
c/o Brown's, 39, Tothill-street, 8.W. 1. 8702 A 


on Large 
experience on 





a Good, Capable, TEM- 
. used to Bridee and Construc- 
onal Sy —— but first-class men need apply. 
—Sta xperience and salary required, to 
GE NERA MAN AGER, Braithwaite and Co., Engi- 
neers, Ltd., West Bromwich. 753 a 


\ JANTED for Bombay, 
PLATE MAKER 





SSISTANT to GENERAL MANAGER REQUIRED 
Z for an important Tramway System in South 
America. Must be thoroughly qualified to handle 
general direction of Operating Conditions, such as 
Arranging Time-tables, Routing, Fare Collection 
Timekeeping. Men, &c. Position offers good oppor- 
tunity~for advancement to a capable, reliable and 
experienced man. Good salary paid.—Write in first 
instance, stating qualifications, to “8. P..”" care 
Advertisement Department, 5, New Bridge-street, 
E.C. 4. 8745 a 





LUE PRINTING.—MAN to Take Charge of Manu- 
facturing Engineers Blue Print Room and Draw- 
ing Files. Must have knowledge of Rotary Blue 
Printing Machines and modern Photostatic and Repro- 
duction Processes, together with experience of Routine 
Filing and Card Indexing.—Address, stating age, ex- 
perience and salary required. 8742, The Engineer 
Office. S742 A 





SITUATIONS OPEN (continued 
Page 2. 





SITUATIONS WANTED, Page 2. 
PATENTS, Page 2. 
PARTNERSHIPS, Page 2. 
AGENCIES, Page 2. 
MISCELLANEOUS, Page 2. 
FOR SALE, Pages 2, 3, 4 and 104. 
AUCTIONS, Pages 3 and 104. 


BUSINESSES and PREMISES 
(For Sale, etc.), Page 3. 
MACHINERY, &c., WANTED, Page 2. 
WORK WANTED, Page 4. 

For Advertisement Rates see 

Page 355, » Col. 





INDEX TO ADVERTISEMENTS, 
Page 103. 
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furnish copy of at least one testimonial and give two 


references.— Address, 8698, The Engineer Office 
_ 8698 A 
ZSTIMATOR, Able to Make Up Structural Steel 
4 Estimates from outline drawings, combining 
experience of Mechanical Handling Plants for Coal, 
Ore, &c. Only experienced men need apply. State 
age, experience, and salary required.—Address, 8684, 
The Engineer Office. 8684 a 





V ECHANICA METALLURGIST REQUIRED for 
4 an Experimental Shop in the Midlands. A 
thorough knowledge of the theory and practice of the 


mechanical working of Non-ferrous Metals by Cupping, 
Drawing, Heading, &c., with experience of Tool and 
Machine Design and a clear insight into the physical 


changes taking place in a metal during its hardening 
by cold work and softening by annealing are essential 
The position calls for sound progressive development 
and keen observational faculties based on mathe- 
no al, mg | and metallurgical knowledge.— 
App! ter only, stating salary required, to 
KYNOC H L TD. Witton 8705 a 





MECHANICAL ENGI- 
and practical training 
Works; three years’ 
agreement; age over 25; salary £500 per annum, 
with unfurnished quarters; first-class passage.— 
Write, Box 249, Leathwait and Simmons, 34, Throg- 
morton-street, E.C, 2 Pasta 


EQU ae > L., © Hong Kong, 
ith theoretical 
in Cement 


R*S 


and a 





POENES OIL and TRANSPORT CO., 
d., operating in Roumania, has VACAN- 
a a number of GRADUATES 
FACULTY of ENGINEERING, MINING, 
or MECHANIC AL, for POSITIONS as 


BATIONERS 
obtaine d from COMPANY'S 


Particulars can be 
OFFICES, 6, Princes-street, Bank, London, E.C. 2, 
S713 a 


NHE 
74 


\ TANTED AT ONCE in the Midlands, LIFT 
DRAUGHTSMAN, about 25 years old.— 
Address, stating age, éxperience, and salary yeggenes, 
8703, The Engineer Office. 4 
\ TANTED for India, TWO Goed DRAUGHTSMEN, 
used to Detailing all kinds of Bridge and Con- 
structional Work: also well up in the Design of 
Structures, Taking-out of Quantities and Preparing 
Estimates. —Apply. stating age, particulars of experi- 
ence and salary required, te GENERAL MANAGER, 
Braithwaite and Co., Engineers, Ltd., West Bromwich. 


8754 4 
\ thorough 
and Ventilating Installations, Domestic Hot Water 


Apparatus and preferably also Vacuum Cleaning Plant 
—Candidates, when replying, should submit details of 
their qualifications and practical] experience and should 


x 














DRAUGHTSMEN, with 
knowledge of the design of Heating 


"ANTED, THREE 








also send particulars of war service, together witb 
recent refe rences or testime mials, and state salary 
required, to * 7. .”’ e/o Charles Barker and Sons 
Ltd., 31, eM. ro E.C. 4 8735 Aa 
LEADING DRAUGHTSMAN REQUIRED, Capable 
of Taking Charge of ne Reciprocating Com- 
pressor Section in Drawing-office. The position vacant 
is for a first-class man with initiative and organising 
ability Reply, giving full particulars of previous 
experience and technical training, stating age and 
alary required, to REAVELL and CO., Ltd., Ipswich. 
‘873 2 A 
YONSTRUCTIONAL DRAUGHTSMAN, Well Ex 
} perienced — Designing Steelwork to L.C.C 
equireme:its tate experience gas salary required.— 
Address, P441, The Bagin veer O 441 Aa 





AUGHTSMEN 
Government Departments in c 


—BEFORE NEGOTIATING witb 
muection with any 


D* 





post, PLEASE COMMUNICATE with the GENERAL 
SECRETARY, Assvciation of Engineering and Ship- 
building Draughtsmen, 96, St George's - square, 
London, 5.W. 1 7871L A 
OD eye AN for West London _ District ; 
must be experienced in Boiler and Tank Work, 
State age, not exceeding 30, experience and salary.— 
Address, P462, The Engineer Office. P462 A 





RAUGHTSMAN, SENIOR, witb First-class Expre- 
on Power or Instrument Transfurmer Work, 


rience 
—Address, stating age. quilifications, and salary 
required, and earliest date could commeuce, 8550, Tue 
Engineer Office. 8697 a 





RAUGHTSMAN, Skilled in Design and Lay-out 
of Mechanical Handling Plants for Ore and Coal. 


Men without actual experience need not apply. 
State age, experience, and salary required.—Address, 
8683, The Engineer Office. 8683 a 





the World, OPEN TO CONSIDER 
PROPOSITION from established manu- 
contemplating the 


facturers or firms 


manufacture of such plant. 


Advertiser's experience includes estimat- 


ing, negotiating orders, surveying and 
route selection, designing in steel 


and wood, erection and maintenance, 


and is further a well-known and 


authority such 
Will act 


otherwise.—Address, 


recognised on speci 
as Consultant or 


8757, The Engi 


alities. 


neer Office. 





| ae me ER (35), 20 Years’ Experience, Commercial, 
estimating, D.O., works, at present with 
prominent boilermakers and engineers. Steam plant 
equipment, superintendence, design, sales. Excellent 
references.— Address, P4150, The Engineer Office. 


P4150 B 
| aad QUALIFIED CIVIL and MECH. ENGI- 
NEER DESIRES POSITION as PARTNER with 
Consulting Engineers or willing to act as Representa- 
tive in this country or abroad.—Address, P453, The 
P4 


Engineer Office. 453 B 








VULLY QUALIFIED CIVIL and MECH. ENGI- 
NEER DESIRES to ACT as RESIDENT ENGI. 
NEER in this country or abroad on Railway or Civil 
Engineering Works.—Address, Pi54, The Engineer 
Office. P454 B 





NGINEER (30), Good Technical Knowledge and 
sound practical experience in mechanical engi- 
neering, would i to JOIN an ENGINEERING 
FIRM JUNIO PARTNER, giving full- - 
services; very cunmetie 1 would ‘invest £200 
security.—Address, Pi37, The Engineer Office 
P437 


4 





NENTLEMAN (35), with 20 Years’ Experience in 
the Engineering Industry, DESIRES POSITION 
as MANAGER'S ASSISTANT or other position of 
responsibility ; good knowledge of works and com- 
mercial organisation.—Address, P446, The Engineer 
Office. 446 B 





‘RIT, INTEREST, ENERGY, and Some ABILITY 
REQUIR&£S OCCUPATION; anything from 
bench up. Home or abroad. Full particulars on 
application.—Address, P428, The Engineer Office. 
P4 
ECHANICAL 


23 B 
N office and London works 

rusITION with opportunities 
POLTLR, 25, Jevingvon-gardens, 


( 





ENGINEER, Shops, Drawing- 
experience, SEEAS 
for improvement 
Eastbourne 
r443 B 


ELECTRIC WELDER 
as Working Charge 





XY-ACETYLENE and 
REQUIRES POSITION 





Hand extensive experience in all grades of weiuing, 
served in boiler shop, foundry and general mvtor 
repairs; energetic, comperent, and reiiavle man ; 
13 years’ experience.—Address, P440, The Engineer 
Office. P4av B 
OSITION as MANAGER, ENGINEER, or ORGA- 
NISER REQUIRED by tngineer, M.i.w.E 


A.M.1.P.'1T., with oil, waterworks or irrigaciun cvy.; 
experience in finding and drilling for water and vil, 
also in irrigation works. Several years’ experience 
with leading oil coy., superintending drilling opera- 
tions and latterly with management. Guvod organiser, 
Considerable experience in ecunomics, pipe tines, 
roads, light railways, motor transport Address, 
"385, The Engineer Office. P385 B 





ESIDENT ENGINEER or CONTRACTORS’ 
AGENT, railways, bridges, tunnels, roads, deep 
foundations. — Address, P318, The Engineer ty 
"318 B 





*ECRETARY-MANAGER, with Extensive Experi- 
= ence in automatic packing and wrapping machin- 
&c., “niariifacture and sale, DESIRES similar 


ae POLNTME NI or any other position of responsi- 
oiiy and trust. Highest qualifications.— Address, 
8738 B 


8738, The Ensineer Ofnee. 


‘ITUATION WANTED.—ENGINEER, Construc- 

















London County Council.—Forms of 

obtained from the CHIEF ENGI- 
NEER, Old County Hall, Spring-gardens, S.W. 1, 
not later than 4th April, 1925. Canvassing dis- 
qualifies. Preference to those who served or attempted 
to serve with H.M. F 8730 A 


Ww 


s service of the 
application can be 


yrces 





ANTED, FOUNDRY FOREMAN and GENERAL 


MANAGER, Iron Castings only, green and dry 
sand Must be nversant with Machine Moulding, 
Present total output about 25 tons per wee Mid.- 
Jands district Good position for suitable man. 
State experience, age and terms,—Address, 8715, The 
Engineer Offic A 


8715 





SITUATIONS WANTED 








J LECTRICAL ENGINEER, Many Years’ All-round 


EK 


xperience in A.C and D.C., power, lighting, 
heating, ventila‘ing, alarms, telephony, machinery, 
engines, scientific apparatus, &c.—Address, P456, 
The Engineer Office, P456 B 








" tional, erection, heavy factories, bridges, founda 
RAUGHTSMAN, with Experience in Design and | tions, piers, jetties, good draughtsman and outdoor 
D =a ping f nu of up-to-date Hot be ater and Steam | Manager.—Address, 455, The Kngineer O 
Apparatus.— ly, stating age perience and P455 B 
salary require ~ “HENRY HOPE * aul 80) Ltd., 
Halford Works, Birmingham 8661 A ber EDUCATED, Ambitious Young GENTLE 
MAN, age 24, residing in Yorasoire, with 34 
sal ‘ years’ experience in the machine, fitting and erecting 
I RAUGHTSMAN, with Practical Experience in| shops, also 6 months in drawing-oftice with a reputable 
Ligbt Coustructional and Cylindrical Work, to| firm of engineers, DESIR®&S ArPOINTMENT in 
Prepare Designs and Take Responsibility Output of | Works as Assistant or Full-time Yorkshire Repre- 
small works Progressive position for energetic man. | sentative to a first-class firm of engineers; would 
Address details of experience, age and wages e€X- | invest £500 in bond as security Address, P447, ‘The 
pected to 8746, The Engineer Office 8746 A Engineer Office. P447 B 
t EAD DRAUGHTSMAN for Structural Works, \ TIRE-DRAWING ENGINEER, with 15 Years’ 
Glasgow district ; must have sound theoretical experience in latest practice, SEEKS PCSI- 
and practical experience; age between 30 and 40;/| TION as Manager at home or abroad.—-Address, 
salary about £500 or over, according to qualifications. | P448, The Engineer Office. 448 B 
Address, with ful! particulars, P4142, The Engineer 
Office P4424 
TOUNG ENGINEER (27), Good All-round Expe- 
rience (turbo, Diesel and general), 2 years fore- 
V ECHANI( AL ENGINEERING DRAUGHTSMAN | man in present shop, DESIRES CHANGE, similar 
1 not over 40 years of age, with good worksbop | position.—Address, P452, The Engineer Office. 
W ANTED for temporary employment in P452 B 





RAUGHTSMAN, London, 14 Years Office, 10 Years 
shops, all-round experience; or as ASSISTANT 
to Engineer.—Address, P461, The Engineer Office, 
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AY ACHINE and FITTING SHOP FOREMAN RE.- 

pt QUIRES SITUATION. Good all-round expe- 

rience in general engineering.—Address, P457, The 
Engineer Office. ba57 B 
Fitter, Turner, Millwright, 12 Yrs 


| ge oy | ER ( — 
sb . marine, SEEKS good permanent 
SITUATION 5%, Charge Plant of Factory or Laundry. 
Sound knowledge boilers, csenme and gas engines, 
erection and repairs.—A. 44, Cranfield-road, 
London, 8.E. 4. P449 B 





IRM of ENGINEERS, with Valuable Patents and 
Process of Manufacture which reduces cost by 
75 per cent., KEQUIRE CO-OPERATION of ACTIVE 
DIRECTOR, with £2000 capital; fully secured on 
7s — cent. First Debentures, aio bonus shares. 
Ev investigation and _ fulles particulars .— 
FARNSWORTH and ANDERSON, Consulting Engi- 
we rs, Charterhouse Chambers, ¢ aoe square, 
b.C. "460 © 





EDUCATIONAL 





MICE AM.IM.E.. BSc., AND ALL 
i ENGINEERING EXAMINATIONS.—All 
my students have my personal attention. 
Thousands of successes during the past nineteen 
years. Courses can be copmeness 8 at any time, 





Please note cpease of — G, P. 
KNOWLES, M.B.E., B.Sc., A. v1 LC.E., &e., 
Parliament-mansions, Victoria-street, est- 
minster, 8.W. E 


- — = qounens | for Inst. C.B., 

aaa, E.. London Univ. (Matric., 
Inte: "B.se and ALL ENGINEERING 
EXAMINATIONS, pormenally conducted by 
Mr TREVOR W. P B.Sc. (Ronsuss 
Eng., London, son. M. Tost. C.E., Chartered 
Civil Engineer, M.R.S.I.. F.R.S.A.. &c. Also 
Day Tuition in Office. iexcsliont Ca ~ at all 
Exams., comprising hundreds of uccesses . 
Courses may commence at any tte. AIF ~ 
me TREVOR + # 


PHILLIPS, (Hons. 
8/11 TRAFFORD CHAMBERS. 
a. MOUTH Soi -STREET. LIV =r 

x. = 





URVEYING AND LEVELLING. — EXCELLENT 


INSTRU 
Hollybank, Woking 


. — Address, 





UITION BY POST.—Inst. C.E. and I. ~ 
Enrol now for next Exams.; 100 per 

last examination. nfo; 

hensive course under expert engineer, £3 36 

particulars.—PENNINGTONS, University Tutors, ose. 

Oxford-road, Manchester. Estab. 1876. Ex 





Tuition BY CorrESPONDENCE. 


Expert tuition in Mathematics, Mechanics, 
Machine Construction and Diawing, and for 
B.Se. (Engineering) and other examinations. 
Mr. J CHARLESTON, B.A. 
(Hons. Oxon & Lond. 
14, Elsham Road, Kensington, a W. 14. 





AGENCIES 





HARTERED ENGINEER (Civil, Mech., and Elec- 

trical), practical man, with office in Westminster, 
first-class acquaintance with riy. technical and trafic 
officers, DESIRES to REPRESENT FIRM, preferably 
in connection with ** Electrification.’’—Address, 


P366, Lhe Kugineer Office. P3606 D 

Om ww PATENT AGENT DESIRES POSI- 
+ ‘iON on Technical Staff of large Engineering 

Firm to act as Adviser and Agent in Patent matvers ; 








muouerate salary required write, Bux 5651, ¢.0 

Judu’s, 87, Gresham-sireet, E.C. 8722 b 

YSTABLISHED ENGINEER, Office Westminster, 
Desikes LONDUN REPRESENTATIUN ot 


oue first-class manufacturer ; Structural Work, boilers 
or auy bnugiuecriug Specialty ; connection archiects, 
consulting eugineers, works, mills, factories, engi 
neers, &¢.; cvmmission basis.—Address, £421, ‘Lhe 
Engineer (fice. ra2l Db 
UMPS FOR LAND AND MARINE REQUIRE- 
MENTS.—AGENTS WANTED for the Follow- 
Districts :—Giasgow, 
Leith, Newcastle, Hull, Birmingham, Leeds, Svuuth.- 
ampton, Belfast; also for Australia and Holland 
Conneciion amongst Covollieries and Shipbuiluers 
essential.—-Address, 8748, The Engineer Oftce. 
8748 D 


ing Towns and Surrounding 


OFFERED to 


¥PLENDID SIDE 
\ good standing, 


LINE Traveller of 


with definite connection amongst 





Breweries.—-Address, in confidence, 8741, The Engi- 
neer Office. S741 Db 
O FIRMS REQUIRING REPRESENTATION IN 


-ADVERIISERS, with showrooms 

are OPEN to PUSH the SALE 

——— 8S LTD., 148, 
P4i7 b 


LONDON. 
and staff of travellers, 
of any good SPECIALTY. 
Curtain-road, London, E.( 





FOR HIRE 





OR HIRE, PUMPS and WELL-BURING TOOLS 

for Contractors’ Deep Wells, &c., Zin. to 24in. 
dia.—R. Pa SHARDS and CO., Upper "Ground. - 
London, 8.E. Telephone No. 975 Hop. 





OR SALE or HIRE, ELECTRIC MOTORS, from 
60 to 300 H.P.; PORTABLE STEAM ENGINES, 
from 8 to 40 N.H.P.; SILBAM BOILERS, CRANES, 
PUMPS, MACHINE TOOLS of every descripsuon ; 
reasonable terms, immediate delivery. — J. T 
WILLIAMS and SONS 37, Queen Victoria-street, 
London, E.C. Tel... bi ty 3938. hx. 





MACHINERY, &c.. WANTED, 





V SECOND-HAND MOTOR, 

V about 400 B.H.P., 400/440 volts, three phase, 

50 periods, 245 revs. per minute,—Address, 8729, The 

Engineer Office. 8729 F 
ANTED 


W 1}-Ton 


without cupola.— Address, 
The Engineer Office. 


ANTED, NEW_ or 





, Second-hand, in Good Condition, ONE 

STOCK CONVERTER complete, but 

giving particulars, 8700, 
8700 F 





ATING SET WANTED, About 
.. 500 volts, with condense, 
Belliss, Browett, or similar type of engines, super- 
heated steam pressure 160 lb.; must be in first-class 


,LECTRIC GENER! 
4 400 K.W D.C 





condition.—Full particulars, stating age, usage, &c., 
to CRAWSHAW and WARBURTON, Ltd., coor. 





ATTERNMAKER in PLASTER SEEKS EM- 
PLOYMENT; fullest experience, accuracy and 

detail or plaster work for metal casting a 

P4329, The Engineer Office, P439 B 











Or SET of ALLEN’S SUBMERSIBLE PUMPS. 
—Address full particulars with dimensions and 
capacity, where to be inspected and lowest price. to 








SITUATIONS OPEN (continued) SITUATIONS WANTED (continued) PARTNERSHIPS MISCELLANEOUS 
Os ECT RIC AL ENGINEER REQUIRED AT ONCE ORRECTION. 
4 as Power Station Superintendent for large town IF YOU ARE SEEKING NHE BRITISH” STEEL PILING CO., LTD. 
. Seah Am — : c. xpe eae i Senees — F = the ry go of this Firm which appeared 
odern ower-house a esse : é n our issue of the 20th i t 
speak and write Spenieh fucatiy. State oq, expert. AN ENGINEER, A PARTNER or PARTNERSHIP Partners and Grays p inctont. Mipere, Tay Fe 
ence and salary rec ed .—-Address, 59, The Engi- : wrongly stated to be respectively the Consultant 
neer Office P459 A S 3 F t " A - | R or wish to buy or sell a Contractors. Mesare. at er ead Ande ———4 — 
ecialist in erla opeways, estminster, and the Clevelan ridge and Engineer 
YNGINEER WANTED by Westminster Firm of P BUSINESS or WORKS ing Co., Ltd., Darlington, were the Consultants and 
E Engineers in connection with engineering under- . . ’ bp nae yy respectively, and dealt with the work 
takings and railways at home and abroad, Age Chain and Rope Haulage, Ship Write: referred to. : ie I 
about 30 oe pa gn and .-¥ eee WHEATLEY KIRK PRICE & CO 
essential, together with experience in dealing with » 
the correspondence necessary to handle large contracts Loading Plants, Etc., pe ~ PATENTS 
at home and abroad Some practical experience of 46, Watling Street, 
electrical work desirable, but not essential. Salary IMITED COMPANY, Now Being Formed in 
£500 and upwards, depending upon experience and with rich Continental experience ob- London, E.C. 4, 4 London to exploit valuable patents relating to 
qualifications. Applicants should state age, salary " Gear Cutting, REQUIRES ONE or MORE SUR 
required, and whether married or single, and should tained on some of the largest plants in Established over 70 years. sc ae sums of not legs, than £3000 up to 
£10,000 present company has valuable orders 


and require this additional 
capital for expansion.—-Solicitors and principals only 
need apply to SUGDEN, HEXTALL and BEAL, 


Solicitors, 62 and 63, Cheapside, London, E( 
ae 7-4) FOR Re 
ABLE Pt 


with firms of repute 





P458 
P*~% NO GEARS; NO CHAINS. 
L iguid is Be, aoe slowly the cable is moving 
PATENT No. 202,996, nt 24th August, 1922, 


FOR SALE OUTRIGH 
Information may be obtained from TECHNICAL 
RECORDS, Ltd., 59 and 60, Lincoln's Inn-fields, 
London, W.C. 2 8747 
ATENT YOUR INVENTIONS, Trade Mark —_ 
Advice, handbooks, 
= T. KING, C.1.M.E. (Regd. Patent Agent, G.B.. 


Is 











U.S.A.. and Canada), 1a6a, Queen Victoria-street. 
London. B.C. 4. 38 years’ references 7864 8 
W. . DOYLE, Regd, Patent Agent, Consulting 
Engineer, Regd. Patent Attorney. Advice 
Efree. Telephone, Regent 5339. Triumph House, 
= oe -st.. London, W. 1, 29 8 





os - rus TORS of LETTERS PATENT No 
relating to ‘** Ciphering Apparatus,’ 
DESI: to SISPOSE of their PATENT or to GRAN 
LICENCES to interested parties on reasonable ot 
for the purpose of EXPLOITING the same and 
ensuring its full commercial development and prac 
tical working in this country. 


Inquiries to be addressed to CRU IKSHANK and 
FAIRWEATHER, 65-66, Chancery-lane, W.C oS " 
47 5 


T*,, PROPRIETOR of BRITISH PATENTS Nos. 
2,866 an 101,253, relating to “* Bottle 
wasaing “Machines,"* and 101,443, relating to “ Imprs 
in Bottle-feeding Mechanism for use with Bottle 
washing and Filling Machines,”’ all dated Rane 5th 
1916, is DESIROUS of ENTERING into AR : 
MENTS by way of LICENCES or OTHERW 
reasonable terms for the purpose of EXPLOITING the 
above — and ensuring their practical working in 
Great Britain.—Al! inquiries to B. SINGER, Steger 
Building, icon 1. 8652 5 


HE Eg Seg of LETTERS PATENT NN: 
178,129, relatin * An Improved Method of 
nd Arrangement for by tiliaing Heat in Steam Heating 
Apparatus. - atus. DESHE POSE ot the he PATEN? 
or to GRANT LIC NCS to interested parties at 
reasonable terms with a view to the adequate working 
of the patent in Great Britain 
Inqujries to ressed to H. HYLANDER, c 





Anvispesnest Zander ons saguetqor. Fredsgatan 4. 
Stock ho: En ae aed _ 3600 








BARGAINS 
FROM BOLTON. 


beer LY NEW PAIR of SELF-CONTAINED 
i HAULANG ENGINES, by John Wood and Sons, 
Wigan. 
SEEROED cocnccccccoesocesecceceses 12in. diam, 
PE ‘seaccassoeuete casecese cess 20in 
Very beavy cast iron bed-plate. Double helical 
gearing. Link reversing motion. Winding drum, 
4ft. . by 3ft. Gin. wide; flange, 9in deep 
IN § 


THOM AS MITCHELL and SONS, Ltd., Bolton. 





ACLK and HALF TIMBER, Good Second-hand, 
Sreosoted, up to 15ft, long. Regular deliveries. 





—L.P.F. CO... Stoneham-road (off Northwold-road, 
Upper Clapton, E.5. ‘Phone, Clissold 4385. 

8540 a 
ba" SS MOTORS FOR SALE.— 

Two H.P., =. volt, 50 cycle, 485 revs., 
3-phase, slip-ring MO also 350 H.P., 325 
revs., and 450 H.P., ee revs. DITTO ; cheap. 

THE PHCENIX” ELECTRICAL CO., Ltd., 17, 
Oswald-street, Glasgow. 7868 o 





C.1. SOCK ET AND SPIGOT 
PIPES. 


We have a_i, for IMMEDIATE BSLIVEEY. 
genset unsold, Ber aa. in of 4in. C.1. 8. and 8. 
ass 


engt coa 
. and sin. " wher costy delivery. 


Second-hand, more cheaply than “ee! e 
Write for our list before ordering. 


GEO. COHEN SONS & CO.. 





600, COMMERCIAL ROAD, LONDON, E. 14. 
7846 a 





in 


GENERATING PLANT 


YOMPLETE ELECTRIC 
+ prices for quick sak 


Gloucestershire Bargain 


to save second removal, including : 

250 K.W. Set with 375 B.H.P. Sisson Steam Engine, 
direct coupled, 6600 volts, 50 cycles, 3-phase, and 
Exciter. 

Compound Steam Engine, Belliss and Morcon 
200 H.P., switchboard apparatus 

Mult. Boiler, by Frazer, 11ft. 2in dia., 12ft. lin 
long, 180 Ib. w.p 


Paxman Economic Boiler, 180 |b. pressure, 7500 I! 





evaporation per hour 
Paterson Water Softener, Multi-jet Condenser 
Centrifugal Pumps, 2 Weir Pumps 

Sirocco Fan, Two 5-Ton Girder Travelling Trolleys 
Quantity of Piping and Fittings. 
CHARLES D. PHILLIPS, Ltd., 
Works, Newport, Mon 


DRAGLINE 
EXCAVATORS 
FOR DISPOSAL. 


Bails by RUSTON and HORNSBY, Ltd., Siz 
Nos. 10 and 60, with buckets 1 to 2 ‘cubic "yards 
capacity. Working radii 40 to 
Also available shortly, BUCYRUS DRAG- 
LINE EXCAVATORS, Class 24 and 175, with 
buckets up to 5 cubic yards capacity. Working 
radil 115 to 125ft. 
For further information and particulars apply 


S. PEARSON & SON, 
(CONTRACTING DEPT.), LTD., 


10, VICTORIA-STREET, WESTMINSTER, 8.W. 1. 
8696 G 


Emlyn Engineering 
8714 © 




















For continuation of For Sale Adver- 
tisements see page 3. 








8744, The Engineer Office. 
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A Seven-Day Journal 


Cotton in French West Africa. 


Tue scheme for irrigating the Niger Valley for the 
production of cotton is of so vast and costly a character 
that it will certainly not be realised for many years to 
When undertaken it will render the French 


come. 
| cotton spinners largely independent of foreign supplies 
; of raw material, but as they cannot wait for the carrying 


out of such an ambitious project they hope to obtain 
an appreciable quantity of cotton from Togoland and 
Dahomey, where the crop is grown by natives under 
climatic conditions entirely suitable to the production 
of good quality fibre. For the moment the natives 
only grow the quantity necessary for their personal 
A start has now been made with a new orga- 
nisation whereby European capital and skill are 
employed with native labour. By arrangement with 
the Government of the mandated territory of Togo- 
land a company will receive a bonus according to 
the area of land cultivated for the natives. The com- 
pany will effect all the ploughing and hoeing and 
tillage work generally and will supply seed at a fixed 
price to the Government for distribution amongst the 
native growers. One half of the crop will go to the 
grower and the other half to the company. Model 
farms will also be created for the training of natives 
under the supervision of the colonial administration. 
A number of tractors have already been sent to Togo- 
land for the tillage of cotton plantations, and as the 
cotton ginning and other machinery is supplied mainly 
by British firms there is no doubt that they will profit 
largely from the venture. It is expected that with the 
improved methods adopted Togoland and Dahomey 
will be able to supply French spinners with about 
20,000 tons of cotton a year. 


needs. 


The New Wireless Bill. 


A Few days ago a deputation representing the 
Radio Association waited upon the Postmaster- 
General to discuss the new Wireless Bill. The pro- 
ceedings were private, but a statement relating to the 
meeting has been issued. It seems that in reply to 
various points raised Sir William Mitchell-Thomson 
agreed that sympathetic consideration should be given 
to the Association’s suggestions for a reduction of the 
penalties originally suggested for those who offended 
the regulations. The Association Fellowship, acquired 
by examination, together with the degree of other | 
scientific bodies, would, he said, be taken into con- 
sideration when the grant of an experimenter’s licence 
was under review. The subject of interference from 
power stations, &c., was also raised, and Sir William 
expressed the hope that the Post Office would be able 
to come to some satisfactory working arrangement 
with the authorities concerned. The Post Office, he 
added, did not wish to treat the broadcast services 
as a special source of revenue to the State and 
would give every consideration to the possibility 
of reducing the licence fee as the number of licences 


increased. 


The Late Mr. James Archdale. 


We regret to learn of the death of Mr. 
Archdale, who died at his home, ** The Yews,”’ Har- 
borne, in his eighty-sixth year. He was the founder 
of James Archdale and ¢ Lad., of Ledsam-street, 
Birmingham, and a pioneer in the modern machine 
tool industry. Mr. Archdale was born in Leeds, and 
his early experience was gained in engineering shops 
both in Yorkshire and Lancashire. In 1861 he 
entered the employment of Tangyes Ld., and his 
skilled workmanship brought him to the notice of the 
late Mr. James Tangye. Later he was able to start 
business on his own account as a maker of high-grade 
lathes, and it is of interest to learn that he received 
his first order from Tangyes, his previous employers. 
We need hardly refer to the part played by Mr. 
Archdale in developing the machine tool industry of 
the Midlands. Lathes built by him as long as fifty 
years ago are still in existence. In 1902 the business 
was formed into a private limited company. He is 
survived by four sons, three of whom have for some 
years been closely associated with the firm. 





James 


- 


The Russian Navy of To-Day. 


SoME interesting notes on the present condition of 
the Russian Navy appear in the latest issue of the 
German naval monthly, Marine Rundschau. During 
the winter, it is stated, many ratings from the Baltic 
Fleet were embarked on ice-breakers in order to con- 


tinue their training in seamanship. The entire 
personnel is receiving special instruction in pre- | « 
paration for the next summer manceuvres, which 


for the Black Sea forces will begin on April 15th, and 
for the Baltic Fleet on May Ist. The appointment of 
a plenary commander-in-chief of the naval forces | t 
is contemplated, and the practice of stationing a 
political commissary on board the flagship is to be 
discontinued. New recruits for the Navy are now 
being entered with less regard to their political 
opinions than has hitherto been the custom. In the! 1 
Baltic the following vessels are now seaworthy -—|! t 











signed 
rubbish with the exception of tins and other metallic 
articles into asphalt. 
have 
Transport made a contribution of one-third. 
consists 
is converted into clinker and machinery for crush- 
ing, grading, drying and heating the clinker. 
heated clinker is finally mixed with bitumen as 
binding material. 
hours after the asphalt has been laid on a road the 
surface is ready for heavy traffic. 
erection of the equipment, the Council's estimate for 
the purchase of road-making material for the ensuing 
year is reported to have been reduced by £2000, 
and it is anticipated that eventually the operation 
of the plant will warrant a substantial reduction in 
the local rates. 


1924 amounted to 29,682 horse-power. 
new connections were considerably less than those of 


Two Dreadnought battleships, one armoured cruiser, 
one light cruiser, eight destroyers, four submarines, 
four minelayers, and various auxiliaries. In addition 
to these vessels, two battleships, three light cruisers, 
thirty destroyers, and nine submarines could be made 
ready for sea in case of need. The fate of the Russian 
warships at Bizerta, which have been in the ¢ustody 
of France ever since the collapse of General Wrangel’s 
campaign, is still undecided, but their retrocession to 
the Soviet Government is still the subject of protest 
by states which border on the Black Sea and the 
Baltic, and which view with alarm this impending 
reinforcement of Soviet naval power. 


A Tourist Third-Class Liner. 


On Thursday of last week we had the pleasure of 
inspecting the 17,000-ton liner Minnekahda, which 
has been transferred from the American Line to the 
Atlantic Transport Line, and which on Saturday 
last started on her first trip of the season from London 
to New York vid Boulogne. She is to make monthly 
sailings, and her entire accommodation is arranged 
for third-class tourist passengers only. There are 
many passengers, we believe, who would prefer to 
travel in such a large ship and to have free access to 
all her large deck spaces. The public room accommo- 
dation is plain but comfortable, and roomy cabins 
for two, three, and four persons are available. 
Accommodation is provided for some 750 persons, 
and the return fare from London to New York 
only £38, with £20 as the single fare. It is hoped that 
this new venture will attract many passengers of the 
student and tourist types who may wish to visit 
America, and that an exchange of visits between the 
American and British peoples will thereby be pro- 
moted. The Minnekahda is a triple-screw liner built 
by Harland and Wolff in 1917. She has two sets of 
reciprocating steam engines with a low-pressure 
turbine on the centre shaft. Steam is raised in cbdal- 
fired boilers. The vessel is scheduled to make the 
trip between London and New York in nine days. In 
1921 the Minnekahda was reconditioned at the 
Fore River plant of the Bethlehem Shipbuilding 
Corporation, U.S.A. 
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A Dredger Contract. 


AT a special meeting of the Aberdeen Harbour 
Board on Monday no decision was come to as to the 
purchase of a new suction hopper dredger which is 
required for harbour work. Tenders were invited 
from British dredger builders, and they varied, we 
learn, between £90,000 and £74,000. In the mean- 
time an offer of £47,000 for a dredger lying at Ham- 
burg has been received from a German firm. Repre- 
sentatives of the Board who were commissioned to 
inspect this dredger and who witnessed dredging and 
speed trials carried out in the river Elbe favourably 
recommended its purchase. The Board, however, 
after a full meeting, has decided to await further 
information as to what reparation duty would be 
payable if the purchase were made before coming to a 
final decision. With the depleted state of berths in 
home yards it is to be hoped that the work will be 
secured for British builders ; but it is with some sur- 
prise that we note the wide range of home prices and 
the unusually low German offer. 


House Refuse and Asphalt. 


At the Woolwich Borough Council's destructor 
plant at White Hart-lane, Plumstead, there has re- 


cently been erected and set to work an equipment 
said to be the only one of its kind in the world de- 


convert all sorts of house refuse and 


to 
The equipment is stated to 
which the Ministry of 
It 


the refuse 


cost £4000, towards 


of destructor furnaces in which 


The 
a 
It claimed that twenty-four 


Is 


As a result of the 


The Newcastle-upon-Tyne Electric Supply 


Company. 


At the thirty-seventh annual general meeting of the 


Newcastle-upon-Tyne Electric Supply Company, held 


m Tuesday last, the chairman and managing director, 


Mr. R. P. Sloan, said that the additional output during 


While the 


he year 1923, when the increase in output came very 


near to that of the company’s “record ’’ year, they 
did not fall far short of the average connections made 
during the previous ten years. The new connections 
dnring the past four years represented more than 


25,000 horse-power, which, considering the state of 
rade prevailing throughout that period, was a very 








substantial increase. Two years ago the company 
had the equivalent of 16,000 horse-power of electrical 
heating and cooking apparatus connected to its 
system, whilst at the present time those connections 
represented 25,000 horse-power, an increase of 54 per 
cent. in two years. The additional domestic appliances 
connected during the past year represented 4460 
horse-power, or an increase of 23 per cent. on the 
total of such connections existing twelve months ago. 
Apart from the ordinary extensions to existing net- 
works, eight new networks in country districts had 
been added during the year. A considerable number 
of council housing schemes were also dealt with and 
over 600 new houses had been connected up. One 
of the schemes involved the equipment of 200 
houses with electric heating, cooking, and lighting 
installations. 


Dry Docking the Majestic. 


THE repairs which have been made on the hull of 
the White Star liner Majestic at Southampton are now 
completed, and the normal work in connection with 
refitting and redecorating the ship for her new season’s 
work is taking place. In order to examine and repaint 
the hull, arrangements were made to dry dock the 
ship yesterday—Thursday, the 26th inst. The occasion 
was of special interest, because although the new 
60,000-ton dock of the Southern Railway at South 


ampton has been used on several occasions, this 
was the first on which it has been called upon to 
perform the full work for which it was designed. The 


Majestic is 915ft. in length, compared with the 960ft. 
over the end platforms of the dock, and she towers 
some 50ft. above the tops of the dock walls. With a 
dock weight of 18,800 tons and 56,551 tons for the 
Majestic, a total weight of 75,351 tons was lifted 
through about 33ft. When the dock was submerged 
and the ship centred, it was estimated that approxi- 
mately 80,000 tons of water would have to be pumped 
out. The Majestic left her dock berth about 11 a.m., 
and by mid-day the work of raising her was begun. 
The work was carried out under the supervision of 
Commander Harvey, of the Southern Railway docks 
department. It is expected that the Majestic will 
remain in dock for about two weeks, and that she 
will be ready to make her first voyage on April 18th. 
A description of the Southampton floating dock was 
given in Tae Enorveer for October 20th, 1922, and 
February 22nd, 1924. 


The Australian Cruisers. 


It is reported that it has been officially confirmed 
in Melbourne that the Australian Government has 
accepted the tender of John Brown and Co., Ld., for 
the construction of two cruisers at a cost, it is stated, 
of £4,500,000. The price named, it is believed, is 
some £800,000 lower than the price which would have 
been paid had the ships been constructed in Aus- 
tralian yards. It is proposed, however, to devote 
the sum of £800,000, which is expected to be thus 
saved, towards the cost of a 6000-ton seaplane carrier, 
and in all probability this ship will be built at the 
Cockatoo Yard, Sydney. Another message from 
Australia announces that the Commonwealth Govern- 
ment has placed with Vickers Ld., of Barrow, an order 
for two submarines, at a total cost of £716,000. Up 
to our going to press, John Brown and Co., Ld., have 
not been able to confirm the order we have named, 
but, if true, this contract will be of especial value to 
the Clyde at this difficult period of industry. It has 
been estimated that almost 60 per cent. of the cost of 
a naval ship is expended in wages, which fact should 
later advantageously affect employment in the area 
named. It is probable, however, that Sheffield will 
be the first centre to feel the good effect of these 
contracts, but once the keels are laid, considerable 
employment will be found for Clydeside workers over 
a period of about two years. 


The Motor Ship Contracts. 


THE circumstances regarding the placing of the 
order for five motor vessels with the Deutsche Werft, 
to be discussed at a joint conference of the ship- 
building employers and workers, will be complicated 
by the announcement made by a correspondent of 
The Times that in the case of three motor ships, 
recently ordered by the Pure Cane Molasses Com- 
pany, Ld., the prices quoted by the Deutsche Werft 
were higher than those of the British tenderers, with 
the result that the orders were placed with the 
Furness Shipbuilding Company and Swan, Hunter 
and Wigham Richardson, Ld. These vessels are of 
14,000 tons, as compared with the 10,000-ton ships 
which are to be built at Hamburg, and in both 
engines of the Burmeister and Wain type are to be 
installed. The fact that on one occasion the German 
builders quoted a price £60,000 lower than the lowest 
British tender and on another a price higher than 
that asked by our home builders would seem to 
demand some explanation. Even if allowance be 
made for cheaper steel, longer working hours and 
lower wages and taxes, there appears still to be a 
missing factor. The joint conference, at which the 
Shipbuilding Employers’ Federation and all the 


workers’ unions connected with the industry will be 
represented, will be opened to-day (Friday) at St. 
Pancras 
private. 


Hotel, Londor., The proceedings will be 
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PERIOD 1849 TO 1855 (continued). 


Express Engines.—From 1850 onwards the types 
of standard gauge express engine became less experi- 
mental than those which were evolved between 1845 
and 1849, and the majority were of the 2—2—2 type, 
with inside cylinders and double frames. The most 
notable exceptions were the London and North- 
Western ‘‘ Bloomers *’ of McConnell’s design, and the 
outside cylinder engines of the ‘‘-Crewe ” and London 
and South-Western types. 

The Great Northern 2-2-2 express engine by 
R. and W. Hawthorn, 1852—-Fig. 83—was a charac- 
teristic design of this firm, and embodied a number of 
improved details. The inside frames of lin. iron 
plate extended from the front to the back buffer 
beam, instead of terminating at the front of the 
fire-box, as had till then been the usual practice. 
The outside frames were of the sandwich pattern, 


added that many of Mr. Sturrock’s Great Northern 
engines worked at 150 lb. The writer quotes the follow- 
ing passage from a letter' by Mr. Sturrock :—*‘* The 
success of the G.N.R. was nearly entirely due to the 
introduction of fire-boxes of about double the area of 
those in use on the narrow-gauge in 1850, and the 
raising of the steam pressure from 80 Ib. to 150 lb. 
ae tte Engines, like horses, go well in many 
shapes, sizes, and colours, but no variations such as 
position and diameter of a wheel or diameter of 
cylinder are worth anything unless there be plenty of 
steam at a high pressure, which gives economy by 
expansion. The finest gun is no use unless there be 
plenty of powder.”’ 

Six express engines by R. Stephenson and Co., 
1852, for the Midland Railway—Fig. 85—had 
6ft. 8}in. driving wheels and 16in. by 22in. cylinders. 
The wheel was 15ft. 6in., equally divided ; 
total heating surface, 1097 square feet; weight in 
working order, 28 tons, of which 12 tons 3 ewt. were 
carried by the driving wheels. The inside frames 
terminated at the front of the fire-box casing. 

These engines may be compared with the con- 
temporaneous Midland express engines by Sharp, 
Stewart and Co., illustrated in THe ENGINEER, 
August 24th, 1923, Fig. 5. Im Stephenson's engines 
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FIG. 83--HAWTHORN ENGINE, 


5in. wide outside the flitch plates, and both frames 
on each side were firmly braced together between the 
wheels. Compensating levers were applied between 
the leading and driving springs. They were patented 
by Messrs. Hawthorn in 1851, though, as Colburn 
pointed out, such “equalising beams” had been 
used since 1837 in America. ‘* But the credit for them 
must undoubtedly be given to Timothy Hackworth, 
in 1827 provided the Royal George—Fig. 3, 
page 3 ante—with levers between the bearings of the 
leading and middle axles. They were noted by the 
two Prussian engineers who saw the drawings and 
recorded that the levers were to allow the wheels to 
adjust themselves to the unevenness of the road, 
(Warren, ‘A Century of Locomotive Building,” 
page 126). After their introduction on the Great 
Northern, most of A. Sturrock’s locomotives were 
fitted with them. In the 2-2-2 and 0-6-0 engines 
they were placed between the leading and driving, 
and in the 2-4-0 engines between the coupled axles. 

But in Hawthorn’s first engine of the type at the 
1851 Exhibition the spring gear was arranged as in 
Fig. 84, with one inverted spring between each pair 
of axles, the load being transferred to the axle-boxes by 
the compensating beams. The spring-borne mass was 
supported on four points, as in the modified Great 
Northern arrangement, but with the disadvantage 
that these points of suspension were brought too close 
together, and the distance between them was only 
about half the wheel base. The pitching oscillations 
of such an express engine must have been consider- 
able ; nevertheless, Sir Daniel Gooch’s first standard- 
gauge 2—2-—2 engines of 1855-6 had two pairs of com- 
pensating levers, and he also adopted a similar 
arrangement on his six wheels coupled broad-gauge 
tank engines. Such a system was quite unnecessary 
and had the grave defect that in case of the breakage 
of a spring one side of the engine was completely let 
down. The idea involved, in the 0—-6—0 engine at 
least, appears to have been that by attempting to 
equalise as far as possible the loads on the wheels the 
tire wear would also be equalised. 

The engine shown by Fig. 83 had a dome, but, of the 
twelve built, at least three were domeless and pro- 
vided with Hawthorn’s steam collecting pipe. The 
general were those usual for express 
engines of the period :—Cylinders, l6in. by 22in.; 
driving wheels, 6ft. 6in.; carrying wheels, 4ft.; wheel 
base, 7ft. 9in. 7ft. 3in. 15ft. All the outside 
journals were of the double coned form. The boiler, 
10ft. long by 4ft. diameter inside the largest (middle) 
ring, contained 171 2in. tubes, and the fire-box had 
a transverse partition. Heating surface: tubes, 
874.4 square feet ; fire-box, 114 square feet ; total, 
988.4 square feet; grate area, 13.64 square feet ; 
total weight in working order, 27 tons 16 cwt. The 
boiler pressure has not been recorded, but it may be 


who 


dimensions 
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GREAT NORTHERN RAILWAY, 





1852 


the horn plates were much deeper and were con- 
nected together by tie rods of circular section. In 
Sharp’s engines shallow horns without tie rods were 
used. 

Many of these old single engines were capable of 
very good work with fairly heavy trains. In 1889 the 
writer saw Midland engine 133, one of the ‘* Stephen- 
just mentioned, on a fast train of eighteen 
six-wheeled coaches, weighing about 215 tons behind 
the tender, with which it kept time from Trent to 
Leicester at a booked speed of 44} miles per hour. In 
estimating the value of such performances it must not 
be forgotten that the resistance per ton of the old six- 
wheeled carriage stock greater than that of 
modern bogie stock. 

J. E. MeConnell’s first 2-2-2 express engines of 
1851-2 for the southern division of the L. and N.W.R. 
had inside frames and bearings only. These engines, 
which were known by the nickname of “ Bloomers,” 
had 7it. driving wheels, 
l6in. by 22in. cylinders, 


sons ” 


was 


| 
| 


their original condition they were illustrated in Tur 
ENGINEER, August 24th, 1923, page 196, Fig. 4. 
Until 1880 the greater part of the main line express 
service between Euston, Rugby, and Birmingham was 
worked by them, and in their day they were the best 
express engines on the line. As rebuilt by J. Rams- 
bottom at Crewe with boilers carrying only 120 Ib. 
pressure, one of them is shown in Fig. 86. In this 
form they will be remembered by many of our 
readers. 

Between 1853 and 1861 thirty-six somewhat similar 
engines—Fig. 87—-known as the “‘ Small Bloomers,” 
were built to McConnell’s designs, eleven by the 
Vulean Foundry and Hawthorn, and the remainder 














“Tre Enceeer” 


FIG. 84--HAWTHORN’S SPRING GEAR 


at Wolverton. They had 6ft. 6in. driving wheels, 
lé6in. by 2lin. cylinders. The wheel base was L5ft. 6in. 
and the total weight in working order 23 tons 13 cwt. 
They worked the secondary fast trains on the southern 
division of the L. and N.W.R., but having only 10 
tons on the drivers, as originally built, were never 
equal to the more celebrated class with 7ft. wheels. 
The illustration shows one of the later 1861 engines 
with laminated plate springs, but all the ** Bloomers ”’ 
of 1851 to 1854 had india-rubber springs similar to 
those of the engines described below. 

Here it may be pointed out that the position of 
some of the chief locomotive superintendents at this 
time was not an easy one. The weight and speed of 
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FIG. 85--STEPHENSON ENGINE, MIDLAND RAILWAY, 1852 


trains were rapidly increasing. Economical engines 
of considerably greater power had now to be designed 
to meet these conditions, but they had to run on light 
and soft iron rails which weighed anything from about 
55 lb. to 75 1b. per yard, and the permanent way 
department was not slow in complaining if the heavier 
engines rolled out and hammered the rails. The 
first lot of the large *“*‘ Bloomers’ had not been at 
work more than a few months when McConnell was 
called upon to design a much larger class for the 
purpose of running express trains between London 
and Birmingham (112} miles) in two hours, a feat 
which the L. and N.W.R. directors had in 1852 
announced their intention of performing. Twelve 








leading wheels 4ft. 6in., 
and trailing wheels 4ft. 
diameter. The wheel 
base, 16ft. 10in., was ex- 
ceptionally long. The 
first ten engines had fire- 
boxes with transverse 
partitions. The boilers 
contained 195 2}in. tubes 
and had a total heating 
surface of 1448} square 
feet, of which the fire-box 
provided 146.3 square 
feet. The second lot of 
ten engines had longi- 
tudinal partitions in the 
fire-boxes and the heating surface was increased by 
about 19 square feet. Of the total weight of 29} tons, 
12 tons 7 cwt. were carried on the driving wheels. 

McConnell, like Archibald Sturrock, was a believer 
in higher pressures, and when the ‘‘ Bloomers ” were 
new they were pressed at 150 lb. per square inch, 
though at a later date the pressure was reduced tc 
120 lb. Whether the moderate adhesive weight was 
responsible for the reduction is not definitely known. 
But the London and North-Western Company did 
not generally care to exceed 120 1b. pressure, which 
remained the standard at Crewe until F. W. Webb 
raised it to 140 lb. in 1874. McConnell also broke 
boldly away from the low centre of gravity theory, 
and in the *“‘ Bloomers ” the boiler centre was pitched 
7ft. lin. above rail level. 

There were forty of the class, of which Sharp, 
Stewart and Co. built twenty-five in 1851-1861, 
Kitson and Co. five in 1861, and the remainder were 
constructed at the Wolverton works in 1861-2. In 


? Original in possession of the writer. 


FIG. 86--L. AND N.W. RAILWAY 








“ BLOOMER ”’ 


REBUILT 


of these engines were built in 1852-4 by W. Fairbairn 
and Sons and E. B. Wilson and Co. Bearing in mind 
the above conditions, it will be conceded that these 
new L. and N.W.R. locomotives—Fig. 88—were 
amongst the most remarkable of their day. That they 
would have been able to perform the two-hours’ 
run is possible had the permanent way been suitable, 
but the attempt does not appear to have been made. 

The cylinders were 18in. by 24in., driving wheels 
7ft. 6in., leading wheels 4ft. 6in., and trailing wheels, 
4ft. diameter. The wheel base, as in the large 
** Bloomers,” was 8ft. 4in. + 8ft. 6in. 16ft. 10in. 
The cylindrical portion of the boiler was llft. 9in. 
long by 4ft. 3}in. outside diameter and of jin. Low 
Moor plates. The fire-box had a long combustion 
chamber (McConnell’s patent), which extended into 
the barrel, the length at the roof, including the 
chamber, being 10ft. 6in., the length at the grate being 
5ft. 10fin. It was also provided with a longitudinal 
partition, which extended into the chamber to a line 
2ft. behind the tube plate. The brass tubes were only 
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7ft. long, but 303 of them, l}in. outside diameter, 
Tube heating 
fire-box heating surface, 


were packed into the front barrel. 
surface, 971} square feet ; 


| 

2}in. higher than the new engines with 7ft. 6in. 
| wheels. Colburn, who referred to these engines 
|—‘* Locomotive Engineering,’”’ page 72—confused 


including that of combustion chamber, 260 square | some of his dimensions and particulars with those 


feet ; total, 1231} square feet ; grate area, 234 square 
weight in working order : 
tons 
total, 31 tons 


150 Ib.; 
l2ewt. 24q.; 
tons 8 cwt.; 


feet; pressure, 
leading, 11 tons 
3ewt. 3q.; trailing, 7 
4 cewt. 1 q. 

Although 


driving, 12 


McConnell was an advocate of 


high- 


belonging to a later class of 1861, in which the boiler 
centre line was raised to 7ft. 54in. above rails and the 
simple inside-framed design restored. 

In order to keep the total weight down the carry- 
ing axles were hollow, 7}in. outside and 4}in. inside 
diameter, leaving the metal 1}in. thick. They were 











FIG. 87--L. AND N.W. RAILWAY, 


pitched boilers, he apparently did not at that time 
care to go too far in this direction, and the centre was 
placed 6ft. 10in. above rail level, though this height 
was considerably greater than was usual in standard- 
gauge engines. It not unlikely that outside 
influences were brought to bear, but whatever the 
causes, there are few more striking examples of the 
effects on the whole design of a too rigid limitation 


Is 


of a single dimension. 


The boiler and combustion | 


chamber had to be recessed to allow the cranks to | 


Scale 














McCONNELL “BLOOMER,” 1853 


manufactured by the Patent Shaft and Axletree 
Company, of Wednesbury, from a set of bars in form 
of sectors rolled with overlapping angles so that, 
when placed together for welding, they formed a 
complete cylinder about one and a-half times the 
finished diameter. The pieces when clipped together 
were partially welded at each end, and the complete 
welding of the whole length was done in a special 
rolling mill. Each axle was then swaged under the 
steam hammer, during which operation a jet of water 
played upon it, and enabled 
any unsoundness in the 
weld to be detected. -It was 
finally cut to length by a 
circular saw and the end 
journals swaged down to 
the proper diameter. 
McConnell appears to have 
used these hollow axles be- 








FIG. 88 -L. AND N.W. RAILWAY, McCONNELL, 


work underneath. In contradistinction to McConnell’s 
usual practice of horizontal cylinders, the latter, 
spaced at lft. 10jin. centres, were placed very low 
down and inclined upwards towards the back, the 
bottom slide bars just clearing the leading axle. To 
obtain crank webs of sufficient thickness the inside 
bearings, 7in. diameter, were only 4}in. long, and this 
small bearing area reduced the inside frames to the 
position of auxiliaries, which extended only from the 
motion plate to the front of the fire-box casing, and 
consisted of two forgings, somewhat similar to bar 
frames. The main frames were outside and provided 
the principal bearings, 7in. diameter by 10in. long, 
for all three axles. These were the only engines with 
outside frames and four bearings for the driving axle 
which McConnell ever designed, but he discarded the 
hitherto usual sandwich frame as too heavy, and the 
outside frame with horns was formed of a single 
welded iron plate. 

A weak point in the design was the attachment of 
the cylinders, which were bolted to the smoke-box, 
the latter being of stout plate and extended down- 
wards. Why the inside frames were not brought to 
the front buffer beam is not clear, but in their absence 
the smoke-box and cylinder flanges had to be secured 
to the outside frames by means of a complicated 
bracket forging. 
and cylinder attachment was completely at 
variance with McConnell’s prior and subsequent 
practice, in which simple inside plate frames were 
always the feature, that one can only conceive that 
he was forced to this design by some definite instruc- 
tion in regard to the height of his boiler. The previous 
““ Bloomers ** with 7ft. wheels had their boiler centre 


sO 


The arrangement of outside framing | 





fore 1845 on the Birming- 
ham and Gloucester Rail- 
way.? 

The piston heads, forged 
solid with the rods, and the 
cylinder and steam chest 
covers were of wrought 
iron. It is possible that 
considerations of weight 
also affected the boiler, of 
which the plates were only 
jin. thick, the usual dimen- 
sion at that time for boilers 
about 3ft. 9in. to 4ft. dia- 
meter carrying only 110 Ib. 
to 120 lb. presstre. McConnell’s engine was pressed 
at 150 lb. and had a boiler 4ft. 3}in. diameter. Many 
engineers were then using 7/,,in. plates, and Haw- 
thorn’s Great Northern engines with 4ft. barrels had 
jin. plates. 

The long combustion chamber, which reduced the 
length of the tubes to 7ft. only, would in itself save 
some weight, though much 
of this gain was offset by — 
the increased number of 
roof girder stays, arranged 
transversely. Of the com- 
bustion chamber and _ its 
effect mention will be made 
subsequently. The only 
point to be noted now is 
that these engines were 
specially designed for coal 
burning. In the smokebox 
was fitted a form of super- 
heater or steam dryer, 
consisting of a flat cham- 
ber or box placed a short 
distance in front of the tube plate. The box was 
traversed by short tubes registering with the boiler 
tubes and arranged so that the gases from the latter 
passed through them. The steam on its way to the 
cylinders passed through the body of the box sur- 
rounding the tubes. The springs consisted of three 
india-rubber discs separated by jin. plates and 
covered by casings. Two of these were placed side 
by side. This form of spring (Coleman’s) was used by 
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FIG. 889-—-VULCAN LOCOMOTIVE, SHREWSBURY AND HEREFORD RAILWAY, 





McConnell for a number of years, and was not special 
in the case of these engines. 

The Shrewsbury and Hereford Railway, opened in 
1853, was supplied by the Vulcan Foundry with six 
2-2-2 passenger engines—-Fig. 89—of peculiar design. 
The steam chests and valve gear were outside, as in 
Stephenson’s express engine mentioned previously, 
but differed from Stephenson's, in that the excentrics 
were placed outside the outside frame. The framing 
itself with the peculiarly shaped axle guards bolted 
on looks weak, but the engines were not of large size. 
They had 1l5in. by 20in. cylinders and 5ft. 6in. driving 
wheels. 

A. Sturrock’s large bogie express engine built by 
Hawthorn in 1853, with 7ft. 6in. single driving 
wheels and }7in. by 24in. cylinders, may fitly be com- 
pared with the large McConnell engines just described. 
It was illustrated in THe Enoryeer of July 14th, 
1922, page 30, and it will be sufficient to mention 
that both the bogie and main framing were of the 
outside sandwich type. The bogie wheels were 
4ft. 3in. diameter, bogie wheel base 7ft. 2in., and total 
wheel base 21ft. 8}in.; total heating surface, 1719.2 
square feet, of which the fire-box with partition sup- 
plied 155.2 square feet; total weight in working 
order, 37 tons 9} cwt. Only one engine of the class 
was built, for the reason that its size and weight 
exceeded the requirements of that day. The bogie 
wheels and the driving and trailing wheels formed 
two groups, each connected by compensating levers 
on the three-point suspension system. 

The outside cylinder express engine made very little 
progress between 1850 and 1855. On the L. and 
5.W. Railway the diameter of the driving wheels 
was increased in 1850 from 6ft. 6in. to 7ft. in a number 


of engines built by the company at Nine Elms. In 
other respects these engines were similar to J. V. 
Gooch’s previous design. In subsequent engines 


after 1853 the diameter of driving wheels reverted to 
6ft. 6in. 

Whilst McConnell was building his large engines 
for the southern division of the L. and N.W.R. 
Francis Trevithick and Alex. Allan went to the 
opposite extreme in those built at Crewe for the 
northern division of the same railway. The 1846-7 
types with 15in. by 20in. cylinders remained standard, 
and 6ft. wheels were considered large enough for 
express passenger traffic. But in 1854-7 F. Trevi- 
thick built fifteen engines with 7ft. wheels, on similar 
lines to the Velocipede of 1847, except that the 
large excentrics outside the driving wheels of the 


latter gave place to the standard inside direct 
valve motion. One detail merits mention. 
In the Crewe boilers the steam was usually 


taken from a pipe at the top of a dome, situated 
above the fire-box, and the regulator was placed 
immediately over the latter at the junction of the 
dome pipe and the main steam pipe to the smoke-box. 
A small steam chamber on the centre of the barrel 
slightly increased the steam space. To avoid taking 
all the steam from a point immediately above the 
fire-box, the new engines had two steam chambers, 
from both of which steam was taken to the regu- 
lator over the fire-box. This was a revival of the 
former practice of two domes, but with the dis- 
advantage that instead of having a short T pipe 
from the front dome to the main steam pipe, 
as in Gray's engines, an additional long pipe con- 
veyed the steam from the front chamber back to the 
fire-box end, whence the main pipe returned it to the 
smoke-box. There was an unnecessary filling of an 
already small steam space with two pipes ; moreover, 
the openings into the pipes were not sufficiently high 
above the water level in the boiler. 

Four-wheels Coupled Passenger Engines.—By 1852 
the type of coupled passenger engine had settled 
down on most of the leading main lines to the 2-4-0 
pattern, with inside cylinders and double frames. 
Many of these engines were built by R. and W. Haw- 
thorn and E. B. Wilson, though a few came from 
Stephenson’s and Fairbairn’s works, and in 1854 
Sharp, Stewart and Co. also adopted this design. 
For some years the type with inside cylinders and 





Swan 8c. 
1853 
frames, as evolved by Stephenson in 1842, was 
almost entirely abandoned. In spite of the greater 
tendency of the double-framed engine to break crank 
axles, the opinion of the locomotive engineers was 
that with stronger outside frames this liability 
decreased, and in case of a broken axle the wheel was 
supported by the two bearings on each side. The 
inside driving bearings could be made shorter, long 
outside bearings gave a larger bearing area than 
The Lite of 





* Drawings of one of these engines are given in 
Richard Trevithick, 


by F. Trevithick. 
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was otherwise possible, and the crank webs could be 
made of greater width. Generally, the coupled wheels 


were 6ft. in diameter, though a number had 5ft. Qin. | 


The cylinders were usually 
29; 


and 5ft. 6in. wheels. 
l6in. by 20in. and Iéin. by 
chest between. E. B. Wilson’s engines were described 


for tank engines. The six-wheeled tenders also had 
the springs of the front pairs of wheels connected by 
compensating levers. The boiler barrel was 13ft. 6in. 
long, and provided 935} square feet of heating surface, 


22in., with the steam | to which the short fire-box added 63} square feet, 


Of the total weight in working 
order of 26 tons the lead- 
ing wheels carried only 


total 1099 square feet. 








FIG. 90--L. AND 8.W. RAILWAY, JOSEPH BEATTIE, 1851 - 55 


and illustrated in THe ENGINEER of October 15th, 
1920, pages 370-1. 

Hawthorn’s engines of 1851 were built for the Great 
Northern Railway to A. Sturrock’s general instruc- 
tions, and had 6ft. driving wheels and léin. by 22in. 
cylinders. The boiler was of Hawthorn’s domeless 
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FIG. 91—8.E. RAILWAY, CUDWORTH 


type, and in accordance with Sturrock’s practice 
carried 150 lb. pressure. The total heating surface 
was 1006 square feet, of which the fire-box supplied 
102 square feet. Some very similar coupled express 
engines of 1855 will be illustrated later. 
The London and South-Western 2-4-0 engine- 

Fig. 90—is interesting in 

that it was the first type 


6 tons 4 ewt. 

A number of similar en- 
gines were built at Brighton 
works by J. C. Craven, 
who in several of his de- 
signs took Cudworth as a 
model. 

One interesting excep- 
tion to the double-framed 
2-4-0 engines was a type 
with inside frames through- 
out—Fig. 92—which was 
built in 1853 by R. 
Stephenson and Co., for 
the Chester and Birkenhead 
Railway. Unlike certain 
other firms, such as Sharp 
Brothers, Messrs. Stephen- 
son did not hold to any particular type or design, 
and therefore in the locomotives built by this 
firm we find widely differing examples. Hitherto 
their inside-framed 2-4-0 engines had been of the 
“long boiler’? type, both with outside and in- 
side cylinders, but in the Birkenhead engines 
the trailing wheels were placed behind the fire-box. 
Another change was the substitution of an ordinary 
raised fire-box casing for one of the vaulted Gothic 
type, with which several similar engines built the 
same year for Egypt were fitted. The type is interest- 
ing in that it was the forerunner of many similar 
engines of later vears on various railways. The 
cylinders were I4}in. by 20in., coupled wheels 
5ft. 6in. diameter, and the total heating surface 
780 square feet. The unusually large size, 4ft. 3in., 
of the leading wheels may be noted. It is uncertain | 
whether the balance weights shown were in the 
wheels when the engine was new. 

The only 2-4-0 engines with outside cylinders 
which need be mentioned were introduced on the 








London and South-Western and Great Eastern 
railways in 1855, and differed from the prevailing 
“Crewe” type in that the cylinders were horizontal 
and secured to the inside frames only, the frames 
with outside bearings at the leading end being dis- 
pensed with. Fig. 93 shows the L. and S.W.R. | 
engines designed and built at Nine Elms by Joseph 
Beattie for fast goods traffic. The small chimney in 
| 

| 

| 





front of the chimney proper was a condenser in con- 


- 





(1851-1855) designed and 
built at Nine Elms by 
Joseph Beattie, and, un- 


like all his succeeding pas- 
senger engines, had inside 
cylinders. It is illustrated 
chiefly on account of the 
peculiar shape of the out- 
side sandwich frames, 
which were of a girder form 
deepened in the centre be- 
tween the axles. This de- 
sign was the exact opposite 
of the usual arch form, and 
shows considerable weak- 
ness near the horns where 
frames generally break. The 
inside frames were of the 
bar type. These engines 
had 15in. by 22in. cylinders, 
and 5ft. 6in. coupled wheels, and were also peculiar 

in that the leading wheels had a diameter of only 3ft. 

» W. I. Cudworth’s first 2-4-0 engines built 1853-5, 

at the Ashford Works of the S.E.R., shown in the 

diagram—-Fig. 9l—deserve notice. They were of 

the double-framed long-boiler type, with 5ft. 6in. ‘ 

















= 


Seige 








Swain Sc. 


Tre Encineen” 


FIG. 922—-CHESTER & BIRKENHEAD RY., R. STEPHENSON, 1853 


wheels, L5in. by 20m. cylinders, and short wheel base 
5fit. 6in. + 5ft. llin. llft. 5in. They were stated 
to have been modelled on W. and A. Kitching’s 
Stockton and Darlington engines—Fig. 52 ante— 
and were intended principally for the London and 
Hastings road, on which the curves are severe. Their 
chief characteristic was the form of compensating 
lever with single spring between the coupled wheels, 
@ spring gear which Cudwerth subsequently used 





FIG. 93--L. AND S.W. RAILWAY, JOSEPH BEATTIE, 1855 





nection with Beattie’s first feed-water heating appa- 
ratus,* and a donkey pump for feeding the boiler 
when standing was fixed, as shown, at the side of the 
fire-box. These engines had 15in. (later 16in.) by 
24in. cylinders, 3ft. 6in. leading and 5ft. coupled 
wheels. The total wheel base was 14ft. 6in. and the 
8ft. coupling rod was long for that period. The fire- 
box had 113.8 square feet of heating surface, the 
total being 1167.8 square feet; grate area 15.64 
square feet ; pressure 130 lb. Beattie used very small 
tubes in his boilers, those in the engines described 
having an external diameter 1*/,,in. only. The fire- 
boxes were Beattie’s patent for coal burning, and the 
engines were the earliest coal burners on the L. and 
S.W.R. Of the total weight of 29 tons 4 cwt., 11 tons 
7 ewt. rested on the driving and only 8 tons $ ewt. 
on the trailing wheels. 

The eighteen engines designed for the Eastern 
Counties Railway by J. V. Gooch and built 1855-6 by 
Sharp, Stewart, Kitson and the Canada Works 
(Birkenhead), were generally similar, but had 5ft. 6in. 
coupled wheels and domeless boilers. The “long 
boiler ” type was discarded, and the trailing wheels, as 
in Beattie’s engines, placed behind the fire-box. 
Gooch’s engines were coke burners. 








Last year no fewer than 14 million passengers passed 
through Brighton Station ; during the “* Sussex fortnight ” 
1,300,000 passed through, and on August Bank Holiday 
213,000. 

*Tue Encrinegp, March 16th, 1923. 











Marine Oil Engine Trials 
Committee. 


THE second report of the Marine Oil Engine Trials 
Committee was presented last Friday evening at a 
joint meeting of the Institution of Mechanical Engi- 
neers and the Institution of Naval Architects. The 
report dealt with the shore and sea trials of the engines 
of the twin-screw motor vessel Dolius. The first 
report, it will be recalled, dealt with the engines of the 
Sycamore, a vessel owned by Messrs. Furness, Withy, 
and driven by two sets of oil engines of the Richard- 
sons-Beardmore-Tosi director valve type. In actual 
fact, the sea trials of the Dolius were carried out a 
week or so before those of the Sycamore, although the 
shore trials of the engines were separated by four or 
five months. In what follows we give a summary of 
the Committee’s report, which in the original is a 
document extending to over a hundred pages, and 
containing thirty-four diagrams and _ thirty-eight 
tables. 


TRIALS OF THE Motor Vesset Do .ivs. 


The twin-screw motor vessel Dolius, built by Messrs. 
Scott at Greenock, and owned by Alfred Holt and Co., 
Ld., has a fully loaded displacement of 11,533 tons. 
She is equipped with two sets of Scott-Still four- 
cylinder two-stroke cycle single-acting oil engines, 
with steam, generated from the waste heat, applied 
on the underside of the combustion pistons in a single 
acting manner. The engines were designed to develop 
a total of 2500 shaft horse-power at 120 revolutions, 
and to propel the vessel in the fully laden condition 
at an estimated speed of 11 knots. Each of the two 
direct-driven propellers has four blades, measuring 
12ft. over the tips, and 9ft. 9in. in pitch. Some details 
of the vessel and her machinery were given in our 
issue of April llth, 1924. In our issues of November 
23rd and 30th, 1923, we published an account of the 
shop trials of her engines, while in our issue of June 
6th, 1924, some data were given connected with the 


vessel’s performance on her maiden voyage. 


From the Committee's report we extract the follow- 
ing table of weights of the machinery, Xc., in the 
engine-room : 


Taste |.— Weight of Machinery in the Engine-room. 
Weight, 
Part. tons 
Main engines, complete with all pipes and fittings, 
including thrust blocks, but excluding fly- 
wheels... . 290.0 
Fly-wheels 14.5 
Shafting and stern gear : 75.6 
Reyenerator boilers, condenser, oil fuel burning 
plant, steam and steam exhaust pipes .. 68.6 
Fuel oil system ‘ 27.6 
| Lubricating oil system 8.5 


Gas exhaust system 5.1 
) Pumping system (bilge, ballast anc 


Auxiliaries, 
pipes, 


and sanitary pumps) . . 32.8 
fittings. Electric generator system, com- 
plete with air-starting and air- 
t injection pipes and fittings 78.6 
Fittings on board : Funnel! complete, ventilators, 
gratings, workshop, lifting gear, tools, and 
outfit e< ee _ e« ee oe 54.0 
Spares : Main engines and auxiliaries 13.3 
Total 668.6 
Water in system ee: 1.2 
Water in regenerator boilers 8.0 
Water in reserve feed tank 92.0 
Lubricating oil in svstem 5.5 
Total 106.7 
Total running weight 775.3 


It may be noted that the weight of the mam engines 
alone amounts to 260 lb. per shaft horse-power, while 
if we include all the items down to the seventh 
gas exhaust system—the weight is 439 lb. per horse- 
power. The corresponding weights for the Sycamore, 
with engines of the same designed power, were given 
in our issue of November 28th, 1924, at 382 lb. and 
560 Ib. respectively. 

It is unnecessary for us, in view of what we have 
already published, to dwell on the detailed descrip- 
tion of the main engines given in the Committee's 
report. It should be noted, however, in order that the 
account of the trials may be clearly followed, that the 
fuel is injected into the cylinders on the intermittent 
pressure system by engine-driven pumps, and that 
ignition is obtained by the temperature of compres- 
sion. The heat rejected in the exhaust gases and to 
the cylinder jackets is recovered as steam, which is 
applied to the underside of the pistons. The after- 
most cylinder uses the steam at high pressure. From 
it the steam exhausts to a receiver from which the 
remaining three cylinders are fed. The cylinders of 
the port engine are stated to have an average st roke 
of 36.000in. and an average bore of 22.003in. The 
piston-rods have an average diameter of 6.250in. 
The clearance volume is given at 1306 cubic inches, and 
the volume swept by the piston to the exhaust ports 
plus the clearance volume at 11,186 cubic inches per 
cylinder. These figures imply a ratio of compression 
of 8.56 to 1. 

Tests ASHORE. 


Shore tests were carried out on the port engine in 
Messrs. Scott’s marine engine erecting shop on the 
four days, October 30th to November 2nd, 1923. 
As in the case of the Sycamore’s engines, the tests 
were conducted at full, three-quarters, half and quarter 
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the nominal torque: 


15 revolutions above—B 
C—-the speed calculated from the assumed law. 


rapie Il.—Schedule of Loads and Speeds, Test Numbers 1 to 12 


Speed, r.p.m. 
Applied external load . 





A. B. Cc. 
Nearest Calculated 

Nominal, Torque, brake frompro- High Low 

load. pellerlaw. speed. speed. 
lb.-ft Ib 

Full torque 54,700 4,170 120 135 105 

torque 41,025 3,130 1o4 119 89 

torque 2.080 R&S loo 70 

turque 1.040 io 75 45 
During these twelve tests the engine was run 


normally, that is to say, without the assistance of 
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FIG. 1 -INDICATOR DRIVE | 
team derived by the combusiion of fuel at the | 


auxiliary burners in the main regenerator. | 

The test arrangements and equipment were closely 
similar to those employed for the Sycamore’s engines 
and for the part be only briefly 
mentioned. 

Fucl.—-Measured by means of two interconnected 
smooth-bored, cast iron tanks, graduated to reac 
directly in pounds of water. Readings made at 
intervals of five or ten minutes. 

Dynamometer._-Heenan and Froude absorption | 
brake, with a rated capacity of 2500 brake horse- | 
power at 143/200 revolutions per minute. 

Pressure Gauges.—Dewrance pattern. The results 
tabulated include any corrections found necessary 
after calibration. 

Pyrometers.—\ron-constantin thermocouples con- 
nected to a Siemens six-point dial indicator. 

Revolution Counter.—Standard Harding pattern. 

Indicators.—Dobbie McInnes and Clyde type with 
external springs. Half and full-sized pistons respec- 
tively were employed for the combustion and steam 
sides of the engine pistons. 

Indicator Drive.—The motion of each crosshead was 
reduced by a lever and link mechanism, which drove 
the two indicators on each cylinder— see Fig. 1. The 
pull in the long vertical cable was meintained by a 
long spiral spring---not shown. 

Exhaust Gas Pressures.__Measured by means of 
U-tube water manometers. 

Exhaust Gas Sampling.—Some of the samples were 
collected in rubber stoppered containers, and as in 
the case of the Sycamore trials, the analyses had 
to be corrected for absorption. All the other samples 
were collected in tubes with glass stop-cocks. 

Scavenge Air Blower.—-Normally, the exhaust 
steam from both main engines is used in the turbine 
driving the scavenge air blower. The port engine by 
itself yielded insufficient exhaust steam during the 
tests for the requirements of the turbine. An electric 





most need here 


i 
| 
| 
| 
1} 
| 








The appropriate speeds were 
determined by assuming that the torque was pro- 
portional to the square of the revolutions per minute. 
The speeds thus determined for each torque are 
entered in the column headed A in the following table. 
At each torque tests were also carried out at speeds 
and 15 revolutions below 


operation almost continuously throughout the tests. 
The energy used by this motor naturally increased 
at the lower engine powers. It is noted in the report 
that the diffuser angles on the blower side of the 
machine were specially arranged to suit the require- 
ments of a test with one main engine, and that the 
efficiency of the blower was as a consequence con- 
siderably reduced. 

Water Quantities and Temperatures.—In Fig. a 
diagram is given illustrating the thermal circulation of 
the engine. 
pass through a primary regenerator, in which they 
give up part of their heat to the water flowing to the 
cylinder jackets. 


» 





| 


rator. In this drum the gases give up another portion 
of their heat to the jacket water. Thereafter the 
gases are passed through a nest of tubes in the feed- 
water heater. in which a third exchange of heat 
occurs, and finally they escape to the chimney at a 
relatively low temperature. The jacket water flows 
| from the water drum of the main regenerator, partly 
direct and partly through the primary regenerators to 
the cylinder jackets. Steam formed within the 
jackets, and the mixture of steam and water passes 
up an inclined pipe to the steam drum of the main 
regenerator. The steam is led from this drum to the 
steam-regulating valve on the engine, while the water 
| flows down internal pipes to the water drum. The 
| circulation effected purely by thermo-syphon 
action, and the whole system is subjected to full boiler 
| pressure— normally, about 120 lb. gauge. The main 
| regenerator ix a modified Yarrow type boiler, and is 
| fitted with oil burners for auxiliary steam-raising 
at starting or when extra power is required. The 
| steam, as already indicated, is used at high pressure 
| in one of the cylinders and at low in the others. The 
exhaust steam is taken to the turbo-blower and thence 
to a condenser. The air pump delivers the condensate 
to feed tanks. A feed pump raises the water to the 
feed-water heater. 
The various water 
measured as follows : 
Condenser Discharge The discharge from the air 
pump was passed alternately into one or other of a 
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flows in this system were 
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pair of calibrated tanks, which when filled was emptied 
into the feed tank. 

Circulating Water.—The condenser circulating 
water was taken from the town main, and after 
passing through the condenser was measured in a 
Glenfield and Kennedy hot water meter. Thereafter 
this water was passed into an elevated tank. from 
which the absorption dynamometer was supplied. 

Feed Water.—Measured by means of a Glenfield and 
Kennedy meter in the rising main. 

Main Regenerator and Jacket Water.—In_ this 
circuit considerable difficulty was found in measur- 
ing the flow, by reason of the fact that, the flow being 
thermo-syphonic, no restriction to motion in the 
pipes was permissible. In addition, the velocity of 
the water was too low to permit the use of any instru- 
ment depending upon impact. The special needs of 
the case were met by the use of a Venturi meter, 
designed at the National Physical Laboratory. This 
meter had a throat diameter of 3. lin. for a full pipe 
bore of 3.5in. The pressure differences between the 
main and the throat were measured by means of a 
U tube containing carbon tetrachloride. The points 
at which the temperature of the flow was measured 
are shown in Fig. 2. 

Loss of Water from the System.—The loss of water 
from the system over any period was taken as being 
given by the algebraic sum of the following three 


motor on the turbine shaft was therefore kept in 


The exhaust gases from each cylinder | 


The gases from the four primary | 
regenerators unite in a common manifold and are led | 
| through tubes in the water drum of the main regene- | 





quantities :—(a) Change of water level in steam drum ; 
(6) difference betweem sum of readings of both con- 
densate tanks at beginning and end of period; and 
(c) change of water level in feed tank. 

Fuel Analysis.—The analysis of the fuel was carried 
out at the Fuel Research Station, Greenwich. The 
oil used was Anglo-American Diesel oil, with a calorific 
value of 19,440 to 19,573 B.Th.U. per pound, a specific 
gravity of 0.863 to 0.864, and a flash-point of 
172 deg. to 176 deg. Fah. From its analysis 1 Ib. 
of the fuel for its perfect combustion should require 
14.50 |b. of air, and should produce 3.16 Ib. of carbon 
dioxide, 1.17 lb. of steam, and 0.008 lb. of sulphur 
dioxide. 


RESULTS OF SHore Tests. 


In the original report the results of the twelve shore 
tests are set forth in seventeen tables and eleven 
diagrams. In Table III. we summarise the large 
amount of detailed information thus made available. 
It is noted in the report that pending the decision of 
the Heat Engine and Boiler Trials Committee, the 
ideal thermal efficiency of the standard of comparison 
appropriate to the conditions of the tests has been 
taken at 0.50. It is also noted that in preparing the 
thermal balance the heat passing through 
the pistons from the combustion to the steam side, 
which heat tends to reheat the steam was neg 
lected. No attempt was made to estimate the quan- 
tity of heat flowing in this portion of the circuit. 
As has already been indicated, the tests marked A 
were conducted at the speed corresponding to the 
torque, as determined by the assumed law, while 
tests marked B and C were conducted at speeds 
15 revolutions respectively above and below such 
normal speeds. 


sheets, 


ADDITIONAL SHore Tests. 


Among the tests carried out on shore additional 
to those covered in Table LIT. was one in which the 
engine was caused to develop extra power by the 
combustion of fuel at the auxiliary burners in the main 
regenerator. During this test an average speed of 
126.5 revolutions was maintained. The fuel supplied 
to the combustion side of the cylinders was 445.1 Ib. 
per hour and to the auxiliary burners 537.4]b. The 
brake horse-power developed was 1468 and the indi- 
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FIG. 2—DIAGRAM OF THERMAL CIRCUITS 
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A pressure of 113 Ib. was registered in the steam drum. 

Slow-speed tests were also carried out. With the 
combustion cylinders only in operation the lowest 
speed maintained was 37.2 revolutions per minute. 
With steam only operating the pistons—-the cylinders 
being run non-compound—the lowest speed was 
20.4 revolutions. 

Sea TRIALS. 

The sea trials of the Dolius were carried out in the 
Firth of Clyde on April 2nd and 3rd, 1924. During the 
trials the vessel had on board about 2582 tons of 
stores, fuel and ballast. Her total displacement was 
6382 tons and her draughts were 12ft. l jin. forward 
and 18ft. 6in. aft. The ship was three days out of 
dock and the bottom was freshly painted. The wind 
and sea conditions throughout were good. 

On the first day the sea trials consisted of twelve 
runs over the measured mile at Skelmorlie at nominal 
engine speeds varying from 130 to 85 revolutions. 
On the second day two fuel consumption trials were 
carried out, one lasting four hours at a nominal 
engine speed of 105 revolutions, and the other three 
and a-half hours at 130 revolutions. On the port 
shaft a Moullin torsionmeter was fitted. Both 
shafts were provided with Michell thrust blocks of 
a type permitting the thrust to be measured without 
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adaptation. Thrust measurements were, however, 
made only in connection with the block on the port 
shaft, for which purpose the oil pressure system of 


the block was joined to a pressure recording apparatus | per shaft horse-power varied from 0.291 Ib. to 0.34 Ib. 


supplied by the William Froude National Tank. Both 
the torque and thrust measuring devices permitted 
the fluctuations round a revolution to be recorded. 
In Fig. 3 a typical diagram of the torque and thrust 


variations is reproduced. 
In order to estimate the torque and thrust of the 
total for 


starboard shaft and so arrive at the both 




















the discrepancies in the sea trial results, he said that 


ecards might be doubted, but if the 
the fuel used 


the indicator 
torsionmeter readings were accepted, 

Oy 
per hour, values which did the engine even greater 
credit than the test bed figures, and which he thought 
were more favourable than would readily be accepted. 
He did not think that the torsionmeter readings 
could be accepted as correct. That view was confirmed 
by the fact that the value of the Admiralty coefficients 
based on the indicated shaft horse-power were such 
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FIG. 3—DIAGRAM OF 


shafts, it was assumed (a) that the starboard shaft 
torque was equal to the port shaft torque multiplied 
by the ratio of the torque deduced from the indicator 
cards from the starboard engine to the torque deduced 
from the indicator cards from the port engine, and 
(>) that the starboard shaft thrust was equal to the 
port shaft thrust multiplied by the ratio of the speeds 
of the two shafts and by the ratio of their torques. 

Measurements of fuel consumption, torque thrust, 
indicated power, &c., were made during all the four- 
teen trials. In Table V. we summarise the results 
obtained on the thirteenth and fourteenth trials, 
the official fuel consumption trials. During the first 
of these trials the ship’s speed was 10.00 knots and 
during the second 12.00 knots. As in the Sycamore 
trials, the total fuel consumption only was measured. 
It was allocated to the two engines separately by 
dividing it in the ratio of their indicated powers. 

No comment is made in the report regarding the 
discrepancy between the torque as measured and 
as deduced from the indicated borse-power and the 
mechanical efficiency. It is noted, however, that the 
torsionmeter torque should be 2 to 4 per cent. leas 
than the indicated horse-power torque to cover the 
loss in the journal bearings. 


The report was presented on Friday night by Engi- 
neer-Vice-Admiral Sir George G. Goodwin, chairman of 
the Committee. He remarked that no comparisons 
were made in the report between the Dolius and the 
Sycamore, although such comparisons could be made, 
in view of the fact that the engines of the two vessels 
were about the same in power and speed. Discre- 
pancies, still existed in the test results. It 
had been suggested that it was the Committee's 
duty to discover the cause of these discrepancies. He 
agreed with that view, but urged the necessity for the 
exercise of a little patience. To investigate the cause 
of the discrepancies would require the carrying out of 
trials afloat corresponding with those made on shore. 
Within the last few days he had learnt with satis- 
faction that it might be possible to carry out such 
comparative trials on a vessel, the engines of which 
had already been tested on shore by the Committee. 
The trials organised by the Committee were intended, 
he remarked, not only to assist designers of marine 
oil engines, but to convince shipowners that heavy 
oil engines could be used to manceuvre vessels to the 
satisfaction of the officers and pilots. In the case of 
both the Sycamore and the Dolius the manceuvring 
trials were effected without a hitch, and it was inter- 
esting to note that during them the engines were 
manipulated, not by the builder’s engineers, but by 
the ship’s own staff. 

Mr. James Brown, of Scott’s Shipbuilding and 
Engineering Company, Ld., Greenock, the builders 
of the Dolius and her engines, was called upon by the 
chairman, Mr. Patchell, to open the discussion of the 
report. The high values of the mechanical efficiency 
of the engines of the Dolius, efficiencies of the order 
of 90 per cent., might he said, surprise some. In this 
connection, it ought to be observed that the engine 
had neither blower nor air compressor, and that apart 
from some small power pumps driven off the engine, 
the losses associated with the mechanical efficiency 
were those produced by the friction of the engine itself. 
The frictional horse-power figures showed that the 
friction losses were equivalent to a mean effective 
pressure of 71lb. to. 8lb. per square inch, a figure 
confirmed by some special friction tests made after 
the conclusion of the shore trials. The question of 


he said, 


the mechanical efficiency had to be emphasised, for 
it affected the results of the sea trials. 


Dealing with 


TORQUE AND THRUST VARIATIONS 


as would be expected from experience with similar 
ships, while those based on the torsionmeter shaft 
horse-power seemed to be too low. Regarding the 
thrust meter readings, he stated that his own staff 
had taken measurements of the thrust by employing | 
a pressure gauge, throttled at the stop cock to damp 
out the fluctuations. The values obtained for the 
thrust were only about two-thirds those given in the 
report. It was not anticipated that the mean reading 
would be upset to such a degree by the vitiating effect 





















efficiencies of the engines had been assumed at too 
high a value. 

Engineer-Lieut. G. W. B. Hext, Deputy Chief 
Engineer at the Admiralty, gave an interesting account 
of the maiden voyage of the Dolius, in which he took 
part as an observer. Many of the particulars which 
he gave were published in our issue of June 6th, 1924. 
He paid testimony to the manceuvring qualities of 
the vessel, and to the low fuel consumption regis 
tered, but suggested that her propellers may not quite 
have suited her. At Algiers, after the outward 
voyage, the cylinders and boilers were opened up. 
The cylinders were found in very good condition. 
In the boiler the surface of the water was free from 
oil, but 3in. above and below the water line in the 
steam drum there was a very slight deposit of oil on 
the walls. A similar slight deposit was also found in 
the water drums and the internal tubes On the 
outward journey the used per indicated horse 
power hour averaged 0.338lb. This figure was 
slightly greater than the Cémmittee found, but it 
included the fuel for all purposes, electric lighting. 
heating, &c. On the return journey, in spite of a 
slight mishap to the supercharging gear of the port 
engine, the consumption averaged even less 334 Ib. 


oil 


| per indicated horse-power hour. 


Mr. J. Hamilton Gibson said it would be generally 
agreed that the best marine engine was that one which 
for a given expenditure of power produced the 
maximum propeller thrust. For that reason he 
advocated the use of thrust horse-power as the real 
measure of effective horse-power, although to do so 
would conflict with the established practice of naval 
architects. He believed that eventually thrust horse- 
power would supplant shaft horse-power in importance, 
just as shaft horse-power had ousted indicated horse- 
power. Dealing with the measurement of thrust horse- 
power, he said that the force measured at the thrust 
block was nearly constant in a _ turbine-engined 
vessel, but that in a reciprocating or heavy oil- 
engined ship it fluctuated, and, moreover, lagged by 
about 15 deg. behind the torque. Such lag might be 
due to the twist in the shaft, which twist amounted to 
about 1 deg. in every LOft. of length. It was better, 
he held, to damp the movement of the thrust indi 


cator pointer, rather than to attempt to record the 


















Taste LIIL.— Shore Trials of Port Engine 
Test number : B A ( B A ( BK \ ( B \ ‘ 
9 lo 8 5 7 6 l 3 2 4 12 i 
Average speed, r.p.m 135.7 121.9 104.1) 119.5 104.4 90.0] 102.7 86.3 71.0] 75.8 59.8 46.1 
Load on brake, Ib. 4,170 4,170 4.1701 3.130 3.130 3.1307 2,100 2,100 2,100] 1,065 1,050 1,050 
Combustion pressures, Ib 

At end of compression 365 355 346 327 317 304 303 293 296 291 

Maximum during firing 574 582 592 568 5o2 196 517 420 444 445 

Atend of expansion .. 41.0 9.3 10.0 29.65 22.5 22.3 22.0 16.0 16.8 16.0 
Steam pressures, |b.— 

At admission, high-pressure cylinder 48.5 47.5 47.8 27.4 24.0 18.7 6.7 2.0 (.6]s eam shut off 

At admission, low-pressure cylinders 5.7 4.8 2.8 2.0 3.9 4.4 7.6 8.3 9.2 

At exhaust, low-pressure cylinders — 10.0 — 10.6 —1]1.4—12.1 12.5 —-12.4—12.4 12.6 12.¢ 
M.1L.P. (combustion) average, all cylinder ora, 75.8 76.6 77.5) 59.7 58.9 60.0] 43.8 43.7 43.6] 28.4 29.6 29.4 
Indicated horse-power (combustion) 1.420 1,290 1.1171 987 851 747 622 522 428 208 245 187 
M.1.P. (steam) average. ail cylinders . . 7.1 6.9 6.9 4.9 4.4 3.6 2.2 1.6 1.0 
Indicated horse-power (steam) 133 116 ag al 63 45 $1 19 10 
Total I.H.P. combustion and steam 1.553 1,406 1.216] 1.068 914 792 653 541 438 
Brake horse-power --f 1,415 1,271 1,085] 935 818 704 539 453 373 
Brake mean effective pressure, Ib ‘pers sq.ing 75.4 75.4 75.41956.6 56.6 56.6938.0 38.0 38.0 
Friction horse-power (a) .. . o. oan Bae 135 131 133 96 88 1i4 88 65 
Combustion brake horse-power (b) 1.282 1,155 986 854 755 459 5oR 454 363 
Fuel per minute, Ib. ; 8.333 7.4 4.5 5.567 4.885 4.275) 3.455 3.035 2.522 
Fuel per B.H.P. per hour, Ib. 5 3! 0.257 0.358 0.364] 0.385 0.401 0.404 
Fuel per L.H.P. per hour, Ib. 0.324 0.326 0.328 0.324 0.325 0.322 
Mechanical efficiency (¢)  . : 87.5 89.6 88.897 82.6 83.8 85.2 
Combustion mechanical e Mei iene y > (d) 86.5 88.8 88.29 81.7 83.1 34.8 
Thermal efticiency, total L.H.P’. basis 40.3 40.0 40.21740.3 40.2 40.5 
Thermal efficiency, combustion L.H.? basia 37.4 37.5 37.89 38.4 38.6 39.2 
Thermal efficiency, B.H.)’. basis .- ae 36.4 26.4 | 35.79 33.9 32 l 
Thermal efticiency, combustion BHP 

basis .. ° ee oe ° om 23.5 33.5 $2.9 33.3 33.6 33.5 31.9 31.0 31.3 27.7 25.8 24.8 
Efficiency ratio fe) 0.818 0.810 0.810] 0.806 0.800 0.8047 0.806 0.804 0.8108 0.810 0.812 0.780 
Exhaust gas tempe ratures at 

Exit from primary regenerator 72 462 27 420 398 383 383 373 363 30 106 296 

Entry to water drum, main regenerator} 476 459 $34 417 101 382 380 370 156 324 97 aon 

Entry to feed-water heater 453 405 386 405 597 380 77 367 859 333 atl 315 

Exit from feed-water heater... .. ..J| 287 281 285 287 293 289 288 208 286 280 275 273 
Exhaust gas pressures ({/) at—— 

Entry to water drum, main regenerator 13.7 2.1 10.1 9.9 8.0 7.6 4.6 4.6 3.9 2.9 2.1 2.5 

Entry to feed-water heater . 10.7) 10.1 8.8 8.0 6.3 6.0 3.9 3.6 3.0 1.9 1.5 1.6 

Exit from feed-water heater .. ..  ..J 2.5 2.1 1.7 1.6 1.3 1.1 0.7 0.5 0.5 0.1 0.2 0.3 
Weight of dry air supplied (g), Ib. 53.2 58.3 54.59 71.4 64.2 61.79 73.1 77.3 94.09 85.3 109.7 180.3 
Weight of air in excess of that ae for 

combustion (g), Ib. oe 38.7 43.8 40.0156.9 49.7 47.29] 58.6 62.8 79.5] 70.8 95.2 165.8 
Rate of flow of water through main re4 

generator and cylinder jackets, Ib. 

mm. . O84 661 669 570 622 586 554 528 459 336 297 220 
Loss of water from system, Ib. per min. 3.64 1.91 1.759 2.14 0.93 2.45 - 0.89 1.90 - 0.42 
Pressure in steam drum, !b. per sq. in. 116.3 115.8 119.4) 118.9 125.7 118.1f 123.2 122.9 118.4 111.4 105.4 104.7 
Total steam generated, |b. per min. 50.8 41.1 34.7] 25.4 19.6 7.4 10.7 8.0 4.€ 3.4 1.7 2.0 
Quality of stuff entering condenser 

Dryness fraction or superheat 0.942 0.950 0.964] 0.983 0.993 5 20 15 
Scavenge air blower— 

Horse-power .. oe ce ce cof 48.2 | 561.6 | 567.5 5 70.5 | 44.6 | 723.25 28.6 20.4 | 24.) 18.8 21.6 22.0 

Speed of rotor, r.p.m. ° 2.929 2,927 2,914] 2,900 2,314 2,890] 1,829 1.771 1,647) 1,368 1,562 1,568 

Scavenge air pressure (/) 48 44 39 36 29 28 18 17 15 10 9 10 

(a) Total 1.H.P. B.H.P. (b) Combustion I.H.P. — friction horse-power. (e) BHP. total LH.P. 
B.H.P. + combustion LH.P. (e) Thermal efficiency, total I.H.P. basis + efficiency of ideal 


(d) Combustion 
engine. (f) In inches of water. 


of throttling. Concluding, he called attention to the 
fact that during the sea trials the vessel was light, and 
that an engine speed well over the designed: 120 
revolutions was obtained. They had been warned 
that the propellers of oil-engined ships ran slower 
for the same power than did the propellers of other 
ships. With this warning in mind, the propellers of 
the Dolius were made on the safe side, but thé trial 
results, when analysed, showed that the report was 
erroneous. It probably arose because the mechanical 





(g) Per pound of fuel consumed. 


varying thrust and take the mean of the fluctuations 
recorded. 

Mr. T. Carlton remarked on the interesting fact 
that there was no misfiring in the Still engine, in spite 
of the lowness of its compression pressure. That 
fact might be due to the circulation of hot water 
through the jackets, and the absence of cold injec- 
tion air. - It was surprising, too, to learn that the 
mancuvring qualities of the vessel were so good, for 
the steam pressure onthe underside of the pistons 
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was only about half the compression pressure on the | oil engine machinery, and therefore the waste heat 


upper side. 

Mr. W. Still said that he appreciated the very 
able manner in which the tests had been made and 
analysed, and especially the way in which the com- 
bustion brake horse-power had been separated out 


in order to facilitate comparison with trials of other 


engines which had no waste heat recovery plant. 


Some points still needed explanation in order to render | 


the true operation of the system clear and several of 
them centred around the scavenge blower. 

As stated in the report, the blower was too large 
for the proper scavenging of one engine. 
but half the truth, for it was about twice as powerful 
as was needed for both engines. When the blower 
was ordered the size and power needed for the eight 
Dolius cylinders could only be inferred from the tests 
of the single-cylinder engine at Greenock. The effect 
created by coupling four cylinders to one exhaust pipe, 
&c., was unknown, and it was therefore deemed neces 
sary to provide a blower of ample capacity. An out 
put of ten times the weight of air used in the single 
cylinder was therefore fixed upon, and a pressure of 
65in. water head demanded, although about 50in. 
was all that was required for the unit cylinder. 
The running of the engine had since shown that 
40in. to 44in. was a very ample pressure, and that 
eight the unit weight of air was more than 
sufficient. 

In ordering a blower for the first installation pru- 
dence demanded a safe margin, but the effect had been 
to make that auxiliary operate during the shop trials 
on power factors usually below 33 per cent. Even at 
sea with both engines working the factor seldom 
exceeded 40 per cent. of the full power rating. This 


times 








This was | 


| recovery plant reduced the cost of the entire installa- 
| tion per brake horse-power developed, as well as 
reducing the fuel bill. 

Further, by the addition of 2 tons of boiler burner 
gear the regenerative system supplied ample power 
for manceuvring purposes, and this gear cost less than 
installing air compressors and means for driving them. 
The upkeep costs, too, were less, for steam gear was 
simple to operate and easy to maintain. 

The exhaust from the boiler funnel in the overload 
trial was justly stigmatised in the report as ‘‘ black.” 
Analysis of the evaporation showed that only a little 
over 8 lb. of steam was evaporated per pound of fuel 
burnt under the boiler on this trial, instead of the 
12 lb. that should be obtained and the overall effi- 
ciency of the test had been penalised by the inefficient 
combustion which facts indicated. Improve- 
had made, but he far 
satisfied with even the present boiler performance, 
for it was far below the best modern practice. The 
burners were, however, so little used that there was 


| 


these 


ments since been was 


but small inducement to incur the expense of replacing 
the present boiler gear with a more efficient system. 
Mr. C. W. J. Tafts, secretary to the Committee, 
dealt with the discrepaacies in the figures arrived 
at for the torques. Plotting the results logarithmically, 
he endeavoured to show that for the Sycamore the 
various measures of the torque, although they did not 
agree, were at least consistent in that they all gave 
straight lines of very nearly the same slope. In the 
case of the Dolius, a similar argument showed that 
the results inconsistent among themselves. 
He suggested that the discrepancies were probably 
to be accounted for by an error in the calibration of 


were 



































fact had had a serious effect upon the combined | the torsionmeter. The logarithmic plotting also 
efficiency of the steam turbine, turbo blower, and | suggested that during the second day's sea trials the 
Taste IV Thermal Balance Sheets (all Quantities in B.Th.U. per minute 
J. Combustion Cych IT, Waste Heat Recovery 111. Steam Cycle 
Test number B \ ‘ BK \ ( B \ ‘ K \ ( 
” w 5 r 7 t l 3 2 4 12 11 
CompustTion Cycte 
lv heat in fuel 162,200 145,200 127,000] 108,800 95,400) 83,5001 67.500) 59.300 49.3501 30.950 25.800 20.650 
By thermal equivalent of 
Combustion brake horse power 14.400 48.080 36,160 32.030, 27,9608 21.560) 18.410 15.44 8.560 6.650 5,130 
Friction horse-power . 5.720 5.640 4.070: 3.74 4.840 3.740 2.7603 4.070 3,740 2,800 
Total combustion L.H.P. 54.700 41,800 36,100) 31,7008 26,400 22.150 18,2003 12,630 10,390 7,930 
By heat rejected from combustion 
evele 101,950 90,500 79,700) 67,000 59,300 51,800] 41,100 37,150 31,1501 18,320 15,410) 12,720 
162,200 145,200 127 wo 108,800 95.400 3, amy 67,500 59.300 49,350] 30,950 25,800 20,650 
il Waste Heat Recovery. 
To heat rejected from combustion 
evele 101,950 90.500 79,700) 67.000 59,300) 51. S008 41,100) 37.150 31.1501 18.320 15.410 12.720 
Ky heat recovered in 
Jackets, primary and secondary 
reqenerators $8,155 39,400 33.880] 25.110 20.080 18,640112.610 10.310 6.970] 5.070 4.020) 2.890 
beed-water heater 14,540 11,300 9.900 7,560 6.040) 5,140) 2.260 1.950 1.770] 1.270 400 
Total heat recovered 52,595 50,700 43,780 32.670 26,120) 23,780) 14.870 12,260 8.7401 6.340 4,020 3,290 
Ky heat carried away in the exhaust 
gases leaving the feed-water heater 2 343,510 28.359 320,136 24.404 20 see 19.042 17,944 16.534 9.482 9.424 11.418 
liv radiation - 3,593 6,200 7,568 4.194 8.776 7,280) 7,188 6,946 5,876] 2.498 1,966 —1,988 
101,950 90,500 79,700] 67,000 59,300) 51,800] 41,100) 37,150 31,150] 18,320 15,410) 12,720 
Ill Steam Cycur 
To heat recovered : —Ta 50,700 43,780] 32,670, 26,120) 23,780] 14,870 12,260 8,740] 6,340 4,020 3,290 
By thermal equivalent of steam I.H.P. 5,6! 4,920 4,20 3.440 2,670) 1,916 1,310 810 420) 
By heat drop through turbine “a 4,630 3,450 2.180 1.020 630 306 64 14 
By heat rejected to condenser cooling! . 
water . : 45,700 37,500 28,000] 20.800 14.160) 7.0001 6.780 4.930 3,020] 1,292 1,367 1,: 
By radiation 6,715 4,830 9,400) 7,410 8,660) 14.564] 6.716 6,506 5,500] 5,048 2.653 
62,695 50.700 43 aa 32,670 26,120 saad 14,870 12.260 8,740] 6.340 4,020 3,200 


Nevertheless, he had seen the blower 
in operation at sea taking no more current at the 
motor, to maintain the desired scavenge air delivery, 
than that required during the makers’ trials to over 
come the mechanical and electrical of the 
motor. In other words, despite the poor overall 
efficiency caused by the low power factor, the motor 
was adding nothing to the power of the steam turbine, 
and a clutch to the motor-—had such existed—-could 
have been withdrawn and the machine left in operation 
hy waste heat steam alone. 

At the full rated power the steam turbine and the 
turbo blower during the makers’ supervised trials 
had each shown an efficiency of 80 per cent. as com- 
pared with about 60 to 70 at the rating demanded from 
them in service. Therefore, when constructed of 
the right size for the output needed, there would be 
ample margin in the third stage of expansion of the 


electric motor. 


losses 


steam to cover the losses due to low barometric 
pressure and similar drawbacks. In future sets it 
had therefore been decided to delete the electric 


motor and rely entirely on steam as the motive power 
for the scavenge blower. 

With regard to the cost of the regenerative system, 
Table 1. showed that its weight was only 73.7 tons 
out of a total machinery weight of 668.7 tons ; that 
was to say, a weight equal to about 12} per cent. of 
waste heat regenerative machinery had been added 
to the 595 tons of combustion engine and propelling 
machinery, and for this addition 18 per cent. more 
horse-power was produced. It was therefore evident 
that the overall cost of the installation per shaft 
horse-power was reduced, unless the added machinery 
cost more per ton than the combustion engine 
machinery to which it was added. It would be 
agreed that boilers, condensers, air pumps, and the 
like, did not cost more, but less, per ton than heavy 





torsionmeter slipping in some manner or other. 
Mr. E. B. Moullin, the designer of the torsionmeter, 
said that ] 


was 


so far as the calibration of the meter was 
concerned, it was difficult to discover any 
cause for the discrepancy. A static test had been 
made on a meter of 400 horse-power, and t results 
had been compared with those obtained by the method 
of calibration used for the meter on the S-camore 
and Dolius. The results agreed to within one-half 
of 1 per cent. As in the Sycamore, the torsionmeter 
readings were in close agreement with the predicted 
horse-power deduced by Mr. Baker from model 
experiments. If the torsionmeter readings were 
plotted against the torque deduced from the indicated 
horse-power and mechanical efficiency, a satisfactory 
straight line was obtained. The line, however, did 
not go through the origin, and led to the ridiculous 
conclusion that there would be some torque without 
any indicated horse-power. This fact might suggest 
the existence of a zero error in the torsionmeter, but 
on every occasion on which it was tested the meter 
came back dead to zero when the run was finished. 
The manceuvring trials at the end of the first day's 
tests caused a slight mishap to the meter, which 
could not be wholly put right before the second day's 
trials. This fact might have caused the slipping 
action referred to by Mr. Taffs. 

Mr. A. D. Bruce suggested that comparisons might 
best be made after all the Committee's reports had 
been submitted. The economy of the Still engine was 
better than that of the Werkspoor engine, but was 
approached by the economy of the Doxford engine. 
It might be that, whereas the Doxford engine was 
near its maximum performance, the Still engine had 
tet some distance to go before reaching that point. 

Mr. ©. C. Mason, of the Cambridge Instrument 
Company, the makers of the Moullin torsionmeter, 


possible 


said that if that instrument were like an ordinary 
ammeter voltmeter, doubt might exist 
regarding its zero reading, for at zero reading the 
current flowing in such devices was zero. But in the 
Moullin torsionmeter there was a very big current 
flowing at zero reading, so that if the pointer or 
recorder read zero when the run was finished, one 
could have confidence that the instrument was correct. 
Again, it was noteworthy that if the torsionmeter 
were assumed to be the cause of the discrepancies, 
it had certainly behaved in a remarkable manner, 
for it had read high on one vessel and, within a week, 
low on another. Yet on coming back to the work 
shops, its calibration was found to be unaltered. 


or some 








Tasie V Sea Trials of the T.S.M.V. Dolius. 
Trial A $ hours at 105 revolutions per minute nominal 
| Trial B 34 hours at 130 revolutions per minute nominal 
Trial A B 
| 
| Star Star 
Engine Port noond Port board. 
} 
| Engine speed, r.p.n 105.9 105.3 128.4 128.4 
| Fuel per minute, Ib 3.44 2.97 6.06 5.62 
| Average M.LP. (combustion) 41.4 35.9 | 57.8 | 54.1 
Average M.1.P. (steam )' 1.6 1.3 3.1 2.3 
Steam drum pressure, Ib 128 128 128 127 
High-pressure receiver pres- 
sure, Ib. E 0 4 30 33 
Low pressure receiver pressure 
in. He. . ; ; 13 19 2 3 
Low -pressure exhaust, in. Hg 23 22 16 17 
1.H.P. (combustion) 607 523 1.028 962 
1.H.P. (steam) 23 19 55 41 
I.H.P. (total) 630 542 1,083 1,003 
Mechanical efficiency’, per % 
cent ° 82.4 78.5 87.9 87.0 
Brake "’ horse-power* 513 $25 953 873 
Torque corresponding to i 
B.H.P.* 25.500 21.200 39,000 35,700 
Total corresponding torque 46, 700 : 74,.700 
Torque by torsionmeter 20.500 24,500" 41,500 38,000" 
Total torsionmeter torque 54, 000 79, 500 
Total thrust®, Ib 27, 300 49, 200 
1 The mean indicated pressures determined from the steam 


cards were multiplied by 0.9193 in order to make them referable 


to the area of the combustion side. * The mechanical efficiency 


| was taken to be the same as that measured for the same mean 
| indicated pressure in the shore trials. * The brake horse-power 
was taken to be the indicated horse-power as measured at sea 
multiplied by the mechanical efficiency as determined on shore 


for the same M.L.P. * In Ib.-fc. Corresponding t orque B.H.P. 
33,000 lf r.p.m.). 


* Estimated from port shaft read 
ings. * Estimated from port shaft readings. The report does 
not give anything except the total estimated thrust 


Mr. G. Baker, of the National Physical Labo 
ratory, said that every detail of the torque measur: 
ment had been questioned, checked and tested, and 
it had passed the examination satisfactorily. So far 
as he could say, the torsionmeter did not suffer from 
a zero error. ‘The model tests made after the trials 
indicated torques in close agreement with those shown 
bv the torsionmeter on the full-sized ship. He there 
fore suggested that the cause of the discrepancies lay 
with the method of taking the indicated horse-power. 
As regarded the thrust he believed 
that the figures given in Table V. correct. It 
was impossible to obtain a true mean reading on an 


Ss 


measurements, 
were 


ordinary pressure gauge by throttling it, so as to damp 
out the cyclical fluctuations. The mean thrusts 
given in the report were obtained by a special record- 
ing device, and there was no reason to doubt their 
accuracy. 

Mr. Patchell and Mr. Legros expressed their appre - 
ciation of the interest shown by all connected with 
the trials and of the manner in which the builders had 
arranged the engines within the hull of the vessel. 
Sir George Goodwin, in a very brief reply to the dis 
cussion, expressed his agreement with Mr. Hamilton 
Gibson regarding the importance of thrust rmeasure- 
ments in ships, and remarked that the discussion 
seemed to have contributed something towards dis- 
covering the cause of the discrepancies between the 
measured and the estimated torques. 








WIRELESS TELEGRAPHY AND SIGNALLING 
BILL. 


Tue Council of the Institution of Electrical Engineers 
has addressed a letter to the Postmaster-General in which 
it is pointed out that in the Council's opinion some of the 
provisions of the Bill are of far-reaching importance, and 
unless modified will prove a hindrance not only to wireless 
telegraphy and radio science, but also electrical research. 

The Council urges it should be made clear that the 
words “any apparatus for wireless telegraphy © do not 
apply to such apparatus except in connection with wire 
less telegraphy, inasmuch as many pieces of apparatus, 
such as condensers, crystal detectors, valves, &c., are now 
in common use in physical laboratories and by electricians 
generally for quite other purposes than wireless telegraphy. 

The Council strongly recommends that all regulations 
made by the Postmaster-General under Clause 3 of the Bill 
should, before being placed before Parliament, have been 
previously submitted to a statutory representative Advi- 
sory Technical Committee for consideration. 

Clause 7 of the Bill, which applies the provisions of the 
Bill to the use of etheric waves for the transmission ot 
energy, might greatly interfere in directions quite outsido 
its object, namely, to prevent interference with wireless 
telegraphy. It is suggested that for this clause a new one 
be substituted, rendering liable to penalties anyone using 
electromagnetic radiations of the radio frequencies com- 
way as In 





monly used in wireless telegraphy in such 
juriously to interfere with the working of authorised wire 
less telegraphic stations. 
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An All-Metal Flying Boat. 


Cur new type of all-metal flying boat buiit by the 
Rohrbach Metal Aeroplan Company, of Copenhagen, 
represents a trend in design which should be of especial 
interest to engineers. ‘Lhe system is being developed by 
William Beardmore and Co., Ld., at the company’s Dalmuir 
shipyard, where aircraft for both land and marine 
service, equipped with doubie and multiple engines, are 
now under construction. In the Rohrbach-Beardmore 
system the light alloy ‘“ Duralumin ” is used throughout 
for the construction of the boat, no fabric being employed. 
The constructional principles adopted are similar to those 
in use for bridge and shipbuilding work, and the structure 
is built up of riveted girders and plates which makes it 
possible to employ larger wing-spans—see Fig. 1—and 
higher powers than have hitherto been employed for flying 
boats of this class. We believe also that it is the first time 
a flying boat of this type has been fitted with collapsible 
masts and sails. As shown on page 354 the boat can be 
rigged with sails in a short space of time, which greatly 
increases control in the water under bad weather conditions 
with a corresponding economy in fuel. The illustrations 
given on page 354, which show the boat both in the air 
and on the water, will, together with those herewith, serve 
to indicate the main features of the design. The flying 
boat is of the monoplane type with cantilever wings 
arranged at an enhanced dihedral angle. <A rectangular- 
shaped fuselage to which the wings are secured forms the 
hull of the ship and metal stabilising floats, which give 
further support to the machine on the sea, are fitted. 
Above the wings and raised clear of them by metal struts 
are the engines—see Fig. 2—an arrangement which, we 
learn, enables manceuvring to be easily carried out with 
The following are some of the 
leading dimensions of the boat :—Span over wing tips, 
ft. 9in.; overall length, 54ft.; and overall height, L5ft. 
Che weight of the machine when fully loaded is 8140 Ib., 
which gives with a useful load of 4400 lb. a total weight 
fully loaded of 12,540 Ib. At ground level the machine 
is designed for a speed of 124 miles per hour, while it 
is capable, we are informed, of flying to a height of 13,000ft. 
und is designed to fly without losing height when loaded 
to three-quarters full load and with only one engine running. 


only one engine running. 


three-part wing construction is illustrated by Fig. 3. A 
contre member of box section built up of “* Duralumin ” 
plates, channels, angles, with internal lattice bracing, and a 


surfaces can be examined and re-varnished if 
at desired intervals. The auxiliary stabilising 


are attached below the wings on either 


interior 
necessary 
floats 


see Fig. 1 





FIG. 3--VIEW ALONG 


stressed skin which helps to carry the main load. The 
scantlings are thicker near the hull and decrease in thick- 
ness outwards from it. The wing girder is secured to the 














FIG. 1—FRONT VIEW OF THE FLYING BOAT 


so far have been fitted to these boats 
ire of the Eagle LX type, each having twelve cylinders with 
a bore of 4}in. and 6}in. stroke. When running at a rated 
speed of revolutions per minute the motors 


lhe engines which 


L800 are 


hull structure by steel bolts—see Fig. 3—on its upper 
and lower surfaces, which are supplemented by diagonally 
placed bolts and straps on the sides. The wing is so strong 


that the crew can safely walk about on its surface from end 








FIG. 2 


designed to develop a total of about 720 brake horse- 

power. 

follows : 
Wings and Supports, 


Some of the main constructional features are as 


The characteristic feature of the 
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to end, a feature which is of considerable value in tying 
up or other sea work. To the centre wing girders there 
are attached leading edge and trailing edge section boxes, 
which are light in construction and are hinged so that the 





ONE OF THE WINGS 


side of the hull and are secured to hull and wings by struts 

When landing from the sea a beaching trolley shown 
in Fig. 1 is employed, which gives support to the wings 
at a point outside the floats. The trolley consists of 
two pairs of broad-rimmed wheels with light turret sup 
ports and guy rope connections, which are secured to the 
under surface of the wings during the period that the beach 
ing trolley is in use 

Main Hull and Fuselage.—-Tle 
made of light alloy and is generally rectangular in section, 
with a specially stepped under surface, the shape of which 
has been determined by an extensive set of tank experi 
ments. It is divided into water-tight compartments by 
bulkheads with closing doors of an inverted pear shape 
and is designed so that the machine will float with any two 
compartments flooded. Fig. 4 shows an interior view of 
the hull. The cockpit is pleced well forward of the wings, 
with glazed observation windows At the extreme stern 
of the fuselage there is a built-up turret, which supports the 
tail planes Attached to the upper part of the hull and 


hull proper is entirely 








HULL 


FIG. 4—-VIEW IN INTERIOR OF 


the wings are the motor supports, which take the form of 
hollow metal struts and carry the motors and propellers 
clear of the wing structure. 

The arrangement of the engines gives considerable 
flexibility when manceuvring, even with one motor in 
operation, and tying up against buoys has, we are 
informed, been smoothly and successfully carried out. 
Both at sea and in the air the controllability of the ailerons 
has proved to be singularly effective, while by means of the 
side lateral floats and the high dihedral of the wings the 
boat is well under control even in a sea of considerable 
magnitude. Generally speaking, the opinion which has 
been formed as the result of the tests so far carried out is 
that the machine described constitutes a remarkable 
advance in flying boat practice. The ma hine, it is claimed, 
is also a successful example of the application of the high 
wing loading theory, which opens out such an enormous 
field for the extended use of aircraft and makes possible 
flights up to a range of 2000 miles without the necessity 
of landing. 








Tue Swiss Council of States has granted a subsidy of 
3,350,000f. for the completion of the Furka Railway, and 
has agreed that half of any deficit in the working of the 
railway shall be made good by the State. 
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Automatic Regulators. 


For the automatic control of temperature, pressure, 
humidity, &c., various kinds of regulators have been 
invented for use in various industries. The field of applica- 
tion of these regulators is extensive and varied in character, 
and firms that manufacture this class of apparatus have 
a very wide market to ceter for. Generally speaking, 


is connected by a single pipe to a control relay which is 
mounted on a wall panel carrying @ pressure gauge, an 
enlarged view of this relay being shown in section. 

The relay contains a diaphragm-operated pilot valve A. 
The port B of this valve is connected with the cylinder 
as shown, whilst the port C is connected with the main 
water supply, the port D being the exhaust, which com- 
municates with a drain. The water entering at C passes 
through the centre of the pilot valve A, past the pin E, 
and into the diaphragm chamber F, one side of this chamber 





however, automatic regulating devices must comply 
teirly rigidly with certain conditions if they are to prove 





| Obviously, if the water pressure on the diaphragm changes 


being formed by a diaphragm G. The water causes a 
certain pressure to act on the diaphragm G, and normally 
this pressure is counteracted by a spring on the other side. 


the pilot valve will move either in or out, thus connecting 
the port B with the port C or D. 

To make the water pressure on the diaphragm indepen- 
dent of changes in the pressure of the water supply the 
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FIG. 1--WATER PRESSURE REGULATOR 


satisfactory in practice. They must be sensitive to small 
variations ond their operation must be instantaneous 
and accurate. Moreover, they must be capable of exerting 
a comparatively large force on the regulating mechanism | 
and they must be reliable. 

At the British Empire Exhibition regulators claimed to 
comply with these requirements were shown by British 
Area Regulators, Limited, of Windsor House, Victoria- 
street, S.W. 1. In common with many other things which 
were exhibited at Wembley, these regulators are not new, 

















FIG. 2—PRESSURE REGULATOR PANEL AND RELAY 


but in view of the fact that they are perhaps not familiar 
to all engineers, and that they were not described in our 
Exhibition articles, the following description is given. 
From the drawing Fig. 1, which shows a regulator used 
for the control of pressure, the general principle will be 
understood. In this particular case an ordinary double- 
beat valve is used, the hand wheel being replaced by a 
sprocket wheel. A chain passing over this wheel supports 
a counterweight, and the other end of the chain is con- 
nected to a piston which moves in a cylinder, This cylinder 








| chamber F is restricted by the pin E. 


| L. attached to one end of a pivoted lever M, and this lever 
| rests on pivoted points N and is held towatds the jet by 


| contract and push the lever M away from the jet K, 


flow through the centre of the pilot valve A into the 
From the chamber 
F there is a passage H through which the water can flow, 
and if the discharge from H is suppressed in the slightest 
degree it will cause an immediate increase in the water 
pressure on the diaphragm. At the upper end of the 
passage H there is a small jet K, which is covered by a disc 


an adjustable spring O. Metal bellows P act in opposition 
to the spring, and they are influenced by the controlled 
pressure entering by way of the pipe Q. 

If the controlled pressure rises slightly the bellows P 


with the result that more water can flow through the jet 
and the pressure in the chamber F falls. The diaphragm 
G and with it the pilot valve A moves to the right and port 


pact "’ valve, Fig. 3, is supplied in sizes up to 2}in. and the 
cylinder operated valve, shown in Fig. 4, in sizes from 3in. 
upwards. The relay is provided with an adjustment which 
enables the controlled pressure to be varied at will, whilst 
& pressure gauge shows the alteration that has been made. 
The valves supplied with these Arca regulators are made 
in various types and sizes to suit different classes of service. 
In many cases when valves are operated by a cylinder 
the Arca single-seated balanced type of valve is used, as 
shown in Fig. 4. This valve possesses three important 
properties. 

When it is shut by the full boiler pressure it is held on 
its seat and it is therefore steam-tight. Special ports, 
shaped so as to make accurate regulation at small opening 
certain, are employed. These ports also provide for ex- 
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FIG. 3—-PRESSURE- REDUCING VALVE 


D is put into communication with port B ; that is to say, the 
pressure cylinder is connected with the drain pipe. The 
counterweight then draws the piston out from the hydraulic 
cylinder, thus partially closing the double-beat valve, 
and the movement continues until the correct opening of 
the valve is obtained to suit the demand. 

An adjusting screw R, operating on the spring O, is 
provided for setting the relay to suit any desired pressure 
within the limits for which the relay is constructed. If 
the pressure to be controlled drops the bellows P expand 
and the spring O forces the lever closer to the jet K, thus 
suppressing the flow of water and building up pressure in 
the chamber F. The diaphragm and valve therefore move 
to the left. Port C is connected with port B and water 
is admitted to the hydraulic cylinder, thus forcing the 
piston down and opening up the double-beat valve. Great 
sensitiveness is obtained owing to the fact that a move- 
ment of half a thousandth of an inch on one end of the 
lever M is sufficient to change the pressure in the cylinder 
F, thereby moving the pilot valve so that the piston of 
the hydraulic cylinder moves in the desired direction. 
This extreme sensitiveness, it is to be noted, is obtained 
without the use of complicated or delicate parts which 
can easily be damaged or put out of order. A pressure 
regulator panel and relay is shown in Fig. 2. 

Standard “ Arca ” regulators are supplied for controlling 
all pressures, ranging from the pressure of the atmosphere 
up to the highest boiler pressures. It will be noted that 
the hydraulic cylinder is capable of exerting ample force 
to operate any form of valve or other mechanism that is 
necessary to control the steam or other supply, and at the 
same time the regulator is sensitive to minute changes of 
pressure. Moreover, the regulator maintains the same 
pressure within the same fine limits throughout the full 
range of the valve opening. The degree of accuracy varies 
with the degree of pressure which is being regulated, but 
the accuracy is generally within 1 per cent. The impulse 
receiver is fitted in the relay. 

The drawings Figs. 3 and 4 show typical arrangements 
of the Arca automatic pressure-reducing valves. The “Com- 
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FIG. 4--PRESSURE- REDUCING VALVE 


pansion of the steam between the ports and valve seat, 
thus preventing the seat scoring, especially when highly 
superheated steam is used. The “ Compact " valve, which 
is only used with the smaller sizes of regulators, fulfils 
the same duties as the cylinder-operated valves, and main- 
tains the same degree of accuracy. It is directly operated 
by the diaphragm, as shown in Fig. 5, and the diaphragm 
performs the same function as the piston in the hydraulic 
cylinder. It is made in standard sizes, ranging from jin. 
to 2}in. bore, and is either composed of cast iron or steel, 
according to the steam conditions. 

The internal parts of the ‘Compact’ valve are similar 
in every respect to those of the cylinder-operated single- 
seated balanced valve, and they heve the same advan- 

















FIG. 5--THE “COMPACT” PRESSURE-REDUCING VALVE 


tages. For pressure regulation the relay is mounted on 
the side of the “‘Compact ” valve body, with a connecting 
pipe between the relay and the operating diaphragm 
chamber, thus forming a complete and compact unit. 
Both the ‘Compact ’”’ diaphragm-operated valve and 
the cylinder-operated valve can be controlled by any 
other type of Arca relay, and can even be arranged to 
work as relief valves on back-pressure systems, when 
operated by an Arca electrical relay. 

The makers direct particular attention to their claim that 
only one “‘ Arca’ valve is necessary to obtain accurate 
reduction from the highest pressure to zero, and, that more- 
over, the “ Arca” valve works equally well when the 
required reduction is only a few pounds below the initial 
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pressure. The makers also draw attention to the fact that 
there is no steam in contact with any diaphragm. In 
some cases, and especially with low-pressure steam, an 
ordinary butterfly type of valve is used. 

The Area humidity regulator—see Fig. 6—is provided 
with a band of cotton threads, which are evenly stretched 
between two holders. The upper holder is attached to an 
adjusting arrangement and the lower one to the pivoted 
lever of the regulator. The hygroscopic properties of the 
cotton threads cause them to contract with an increase 
of moisture, and they therefore move the lever away from 
the jet, whilst a decrease in the moisture causes the 
threads to extend and move the lever towards the jet. 
The action of the lever against the jet produces the same 
movement in the cylinder as that already described, and 
thus opens and closes the supply valve to the apparatus, 
which maintains the desired conditions. 

The desired degree of moisture is obtained by adjusting 
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FIG. 6--HUMIDITY REGULATOR 


the length of the cotton threads of the impulse receiver by 
means of a screw at the top of the instrument. The 
design of the “‘ Arca” regulators for temperature control 
is similar to that of the humidity regulators, and they are 
often supplied for use in conjunction with one another 
to control heaters and coolers for complete air-condition- 
ing plants. By means of these regulators absolute control 
of the air conditions is possible within fine limits, both as 
regards moisture and temperature. The regulators have 
also been used with marked success for controlling gas 
pressures in connection with gasworks, coke oven plants, 
&c. There are, in fact, innumerable uses to which these 
regulators can be put. 








Indian Railways in 1923-24. 


THE railways of India, according to the report of the 
Railway Board, made solid progress during the year ended 
March 31st, 1924, towards recovery from the effect of the 
war period. In respect of both financial results and the 
standard of efficiency the year may be said to have marked 
a turning point. Instead of there being deficits and a 
general inability to handle the trade of the country, there 
was financial solvency and the provision of transportation 
in some degree comparable with the demand. Financial 
solvency was attained in three directions. The first was a 
reduction of staff, economy in the use of material— 
including fuel—curtailing of standing charges by keeping 
down stocks of material and by the prevention of losses 
due to theft and damage of goods in transit. The second 
stage was the introduction of better methods of utilising 
equipment, an improvement in the speed of transit of goods 
by better working in marshalling yards and control of 
train movements, whilst there was also a marked improve- 
ment generally in the time taken in the overhaul of loco- 
motives and rolling stock. The third stage included the 
reorganisation of the administrative and executive 
machinery, the extension and modernisation of work- 
shops and the construction of works designed for the 
improvement of the transportation capacity of the lines, 
for electrification, mechanical handling of goods, &c. 
The last stage necessitated a continuous effort towards 
improvement and the scientific treatment of the whole 
problem of transportation. In this there was utilised to 
the full the experience available in India and elsewhere. 
Above all there were the conception and expeditious 
execution of co-ordinated plans of betterment. The Rail- 
way Board has, as recommended by the Aeworth Com- 
mittee, been reorganised ; there are now a chief com- 
missioner and three commissioners, a financial, a technical 
and a general. Under these commissioners are four direc- 
tors—for civil engineering, mechanical engineering, traffic 
and establishment—who are no longer merely advisers or 
consultants, but are actually responsible for the disposal 
of the business of the Board and for dealing with proposals 
for new works and projects, with traffic problems which 
come to the Government for settlement and with technical 
standards, questions of safety and inspection, and problems 
connected with the personnel. 

The activities indicated have resulted in the profit of 





122 lakhs of rupees—a lakh equals about £6666—for 
1922-23 becoming one of 647 lakhs in 1923-24, and whilst 
some part of the latter surplus was attributable to unavoid- 
ably little progress in essential renewals, it may be claimed 
that the railways, as a State property, have become a pay- 
ing concern. The Inchcape Retrenchment Committee 
labelled certain systems as “ unremunerative,” but of 
them the North-Western and the Great Indian Peninsula 
are no longer so stigmatised, and whilst the Bengal-Nagpur 
now comes under that head, its decrease of 91 lakhs was 
due to unusually heavy expenditure in repairing flood 
damages, loss in revenue due to floods, comparatively large 
payments for the hire of wagons and increased expenditure 
on repairs and renewals. A reduction from 899 to 740 
lakhs was effected in the programme of renewals and 
replacements in a very interesting way. The Railway 
Board required the agent—general manager—to prove, 
not only that the unit which it was proposed to renew 
had reached the age of its useful normal life and that it 
could no longer be run economically, but that the existing 
effective stock was not in excess of requirements. The 
Board adopted a standard figure of mileage for locomotives, 
subject to variation only clearly justified by local con- 
ditions. Coaching stock was governed by the number and 
composition of the trains run, with an allowance for spares 
for rushes of traffic, whilst goods stock was regulated by the 
net ton-miles per wagon per annum. Operating expenses 
were reduced from 3438 to 3258 lakhs, of which 42 lakhs 
were saved in compensation for goods lost or damaged. 
That reduction was most likely due to the Railway Board 
having impressed upon the administrations the necessity 
of such preventive measures as the improvement in the 
watch and ward staff of railways, improved lighting and 
fencing of yards, riveting of wagon doors, &c. In the con- 
sideration of proposals of expenditure on new works the 
relation of heavier rolling stock and engines—to convey 
increased traffic—to the weights of the rails and the carry- 
ing capacity of the bridges has been borne in mind. The 
co-ordination of these factors in actual practice is an 
exceedingly difficult and complex matter and needs 
the prolonged examination of the statistical data that are 
now compiled. After mention of the electrification on the 
Great Indian Peninsula and the Bombay, Baroda and 
Central India the report says that schemes are under 
investigation for further electrification on the Great Indian 
Peninsula, the suburban lines round Calcutta and portions 
of the South Indian and North-Western railways. 

One of the most interesting pages in the report comes in 
the chapter dealing with rolling stock and materials. It 
says that in 1921 the Government of India estimated that 
it needed 400 locomotives a year. Since then, owing to the 
action taken on the reports of the Aeworth and Inchcape 
committees and to independent steps taken by the Railway 
Board, the postion has entirely changed. The adequacy 
of the existing stock on the railways for handling the traffic 
has been reviewed in detail ; measures have been adopted 
to obtain a better use from it; facilities are being pro- 
vided for the quicker execution of repairs, &c. In addition, 
the average size and power of locomotives have been 
greatly added to by the introduction of improved types and 
superheating ; whilst train control, better designs of 
marshalling yards and the doubling of sections all con- 
duces to getting more work out of the locomotive stock. 
The report proceeds to say that in view of this the possi- 
bility of establishing a factory in India for locomotive 
manufacture on an economic basis appears to be remote. 
For the same reason the Indian Tariff Board, when the 
question was submitted to it, did not recommend protection 
to that industry, as, in its view, that would involve a 
heavy burden on the country without any certainty that 
the industry could be definitely established. It is also 
observed that during the year no orders for wagons were 
placed locally, as the prices asked by the firms in India were 
high as compared with quotations from firms overseas. 
Particulars are given of four typical tenders for wagons, 
and therein the local prices were 50 per cent. higher than 
those asked by firms overseas. 








Gas Furnaces. 


LECTURING upon the subject of gas furnaces for the 
steel industry before the Society of Engineers and Metal- 
lurgists, at Sheffield on February 25th, Mr. Stanley A. 
Sears discussed several burners, amongst them the Unit 
Control burner of the Selas Gas and Engineering Com- 
pany, Limited. In this burner two Venturi tubes are used, 
one for gas and the other for air, so designed that when 
the correct proportional rates of flow are set up the differ- 
ences of pressure in both Venturi tubes are absolutely 
identical. The two pressure differences act on two dia- 
phragms in opposition, so that when balance is disturbed 
the common spindle joining the two diaphragms moves 
in the direction of the greater flow. The motion of this 
spindle actuates a very ingenious and simple relay valve 
which controls the air flow and acts with great rapidity, 
although the variation in flow may be less than 1 per cent. 
Both the air and gas are under pressures of a few inches 
water gauge, usually the air pressure being slightly in 
excess of the gas. The only hand operation being the 
regulation of gas supply, according to the desired tem- 
perature. After the control valve, the air is divided into 
two or three channels, the primary air being delivered 
into the gas main through a diffusion injector, which pre- 
mixes the primary air and gas in the desired ratio. The 
secondary air is delivered through the recuperative or 
regenerative system to the furnace chamber. Sometimes 
tertiary air is also provided for. 

At the end of the lecture Mr. Sears gave some useful 
figures on cost, first pointing out that the advantages and 
disadvantages of any system of heat treatment could not 
be translated into terms of pounds, shillings and pence. 
He said :— 

With solid fuel firing we undoubtedly have the cheapest 
form of fuel, and one which has been used ever since 
furnaces were first invented, but solid fuel entails much 
additional labour in transport of fuel to the furnace and 
ashes from the furnace, in stoking and attention to the 
fire. The maintenance and repairs of this type of furnace 
are usually fairly high. It also entails large and valuable 
floor space being used for fue] storage near the furnace, 








The furnace is necessarily more bulky. The control of 
temperature is not sensitive. Much excess air is required 
for combustion, owing to the nature of the fuel, and, in 
consequence, for many operations a smoky flame is essen- 
tial to protect the steel from the excess air which is bound 
to be present. 

With gas fuel there is no labour required for transport, 
no fire to stoke and clean, no dirty ashes, very low main- 
tenance charges, the minimum of floor space, and the 
maximum of control. A smoky flame is not required when 
the furnace is scientifically controlled, because there is 
absolutely no free oxygen to scale the steel and no hard 
scale is formed in a correctly designed and adjusted 
furnace. The adjustment is out of the control of the 
operative, who simply has to control the temperature by 
means of one valve only, the result being maximum uni- 
formity of product. 

The working conditions of the operatives will be so 
greatly improved that their efficiency, and therefore 
output, will be raised. 

lt is, as I have said, extremely difficult to express a 
comparison in actual costs between two fuels, but when 
the overall production costs over a period are compared, 
it will certainly be found that gas furnaces of the best 
design, scientifically controlled, come out better than solid 
fuel furnaces. 

A battery of three furnaces which were originally solid 
fuel fired and working for 140 hours per week, consumed 
26 tons of fuel per week—half coal and half coke, average 
cost, say, 30s. or £39 per week. Three men wheeling coal 
and ashes and stoking—that is, one man per shift—£10 ; 
total £49. The floor space occupied by the fuel is now 
occupied by furnaces. These same three furnaces are now 
worked with cold clean producer gas, and consume 6000 
cubic feet, or 9 therms per hour each. The actual cost of 
this gas is 4.75d. per 1000, or 3.17d. per therm, which 
for the same output of 140 hours for three furnaces amounts 
to £49 17s. 6d. No labour, greater cleanliness and con- 
trol, floor space saved sufficient to install double the number 
of furnaces, and reduced repairs. 

In comparing the figures of the older types of gas fur- 
naces with the latest designs under scientific fuel control, 
I have taken an average of very many furnaces which have 
come under my personal observation during the past ten 
years, and this figure works out at a saving of 17 per cent. 
by altering the design and installing scientific fuel control. 
In this figure, I do not include the further economies 
resulting by the addition of recuperators to many non- 
recuperative furnaces. 

Assuming a medium-sized furnace consuming 1000 cubic 
feet of town gas per hour for 3000 hours per annum at 
2s. 2d. per 1000, this will cost in fuel charges £325 per 
annum ; 17 per cent. of this sum is £55, and the capital 
cost of installing the latest scientific control would be 
covered in less than the first year, showing a clear profit 
of over 100 per cent. on the additional capital outlay. 

The running costs of an electric furnace when com- 
pared to a gas-fired furnace of the muffle type, give figures 
which show that the fuel bill alone is frequently as high as 
300 to 400 per cent. of that of the gas furnace, and the 
interest and depreciation on capital expenditure is also 
very much more. 

It would naturally not be a correct comparison to com- 
pare a £100 gas furnace with a £500 electric furnace, but 
it is possible to construct a correctly designed and pro- 
perly controlled gas furnace for much less than an electric 
furnace of equal capacity. 





THE INDIAN INSTITUTE OF ENGINEERS. 
(From a Correspondent.) 


Tue annual general meeting of the Institute of Engi- 
neers (India) was held in the last week-of February at 
Delhi, under the presidentship of Mr. H. Burkinshaw. 
The President delivered a very inspiring and instructive 
address. He pointed out that the Institution was growing 
in popularity, that its roll of membership had increased 
from a total of 138 in 1920 to over 800 to-day, and that 
there was every reason to believe that the number would 
rapidly increase until every qualified engineer in India 
had been enrolled. A very important decision was made 
in January last in connection with the reduction of entrance 
fees, which have been reduced to Rs. 40 for members and 
Rs. 32 for associate members. The Institution has made 
no alteration whatsoever, however, in the qualifications 
for admission, which are very high, so much so that the 
membership of the Institution will be regarded at no very 
distant date as the hall mark of the engineer throughout 
India. 

India is now passing from an almost entirely agricultural 
country to an industrial country of importance, and her 
growth along with the development of the great mineral 
resources will necessitate extensions of the railway systems, 
thus creating a demand for trained engineers. The Presi- 
dent thought it necessary to make earnest efforts to ascer- 
tain and to record the rate of industrial progress, in order 
to assure that engineering students are not being turned 
out at a greater rate than necessary. He warned Indians 
against organisations in. Europe and America, which, in 
exchange for money, grant high-sounding educational 
degrees and titles. 

The guest of honour at the annual dinner was Sir Charles 
Innes, the Government Member for Railways, who made a 
very interesting speech and paid a high tribute to the 
engineering profession. 





A sERIOUS incident attended the testing of a bridge on 
the Goole and Selby line last week. The railway is com- 
paratively new, and the bridge theretore modern. It has 
been scheduled for testing by the Bridge Stress Committee 
of the Department of Scientific and Industrial Research. 
Such a test was being made on the day in question, and 
an engine had run across the bridge at high speed and had 
come to rest about a mile on the other side. Another engine 
followed at even higher speed, but after crossing the 
bridge it was not pulled up in time to avoid collision with 
the first engine, The driver of the latter was seriously 
injured, 
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Railway: Matters. 


It was recently stated by Sir Henry Thornton, President 
of the Canadian National Railways, that the construction 
of a branch line from Macanik on the main line for a 
distance of about 40 miles to Rouyn would be proceeded 
with immediately, the estimated cost being approximately 
1,500,000 dollars. 


THE combination of all the railways wholly in the Irish 
¥ree State into one—-the Great Southern (of Ireland) 
has enabled the Great Southern and Western station in 
Athlone, the Midland Great Western in Clara, and the 
Great Southern and Western in Wexford to be closed, 
and for the other station in each of those localities to be 
used. 


Ir is reported in Canada that a new company has been 
organised in Ambherst, Nova Scotia, the Watt-Negus 
Automatic Train Control Company, with a capitalisation 
of 500,000 dollars. The company was formed to take over 
the patent and manufacturing rights of an invention made 
by Messrs. C. H. Watt and Frank Negus, to prevent head- 
on or rear-end collisions between trains. The device is 
automatic, and models have already been tested in the 
presence of leading railwaymen. 


THE construction of two railweys to tap the rich gold 
area of North-Western Quebec will be commenced without 
delay. Premier Ferguson announced to the Ontario 
Legislature recently that the branch line of the Temis- 
kaming and Northern Ontario Railway would be extended 
from its present terminus at Larder Lake for 37 miles 
farther east to Osiska Lake, in the heart of the Quebec 
goldfield. The estimated cost of the extension, which is 
expected to be completed by December Ist, is 1,750,000 
dollars. 


ANOTHER change will be made in the “ Sheffield Pull- 


man’? on Wednesday next, April Ist. It will run wid 
Retford instead of vid Nottingham. The 161} miles 


between Sheffield and London will be taken non-stop, and 
covered in 177 minutes. and the whole journey will be 
completed in 4 hours 7 minutes for the down trip, and 
t hours 10 minutes for the up. This schedule is, no 
doubt, a reply to the better service between London, 
Sheffield and Bradford by the former Midland route, and 
again shows that the Railways Act has not killed com. 
petition. 

Tre London, Midland and Scottish Company has 
intimated that it will withdraw from its Bill the proposal 
for railway No. 6. That reilway is the proposed branch 
from Ollerton to the new pit being sunk by the Bolsover 
Colliery Company at Edwinstowe. Its route would have 
passed through the famous Beech Avenue in Sherwood 
Forest, and the proposel consequently aroused con- 
siderable opposition. The remainder of the Bill will, 
apparently, be proceeded with, and thus, as noted in this 
column on February 27th, there are appearances of a 
severe parliamentary fight with the London and North- 
Eastern Railway, which company has its own Bill for 
proposed railways in the same area, and contends that 
the district belongs to the London and North-Eastern, 
and that the rival scheme is contrary to the intentions of 
the Railways Act. 


Tue London and North-Eastern Railway has been pre- 
sented by Mr. J. B. Harper, the late assistant general 
superintendent, North-Eastern Railway, with a set of tin 
badges elaborately painted in red and gold and bearing the 
coat of arms of the Great North of England Railway Com- 
pany, which was merged in the North-Eastern Railway 
as long ago as 1854. Some of these badges bear the 
inscription “‘ Guard,” “ Policeman,” &c., and were ob- 
viously brassards, but included in the set are a number of 
tokens bearing gilt numerals, the use of which is not known. 
A theory is that they were handed to passengers along with 
their tickets, and that the passengers hooked them in the 
carriages to book their seats—perhaps the first idea of seat 
reservation. The London and North-Eastern Railway 
Museum, York, will welcome any definite information on 
the use of the gilt numerals. 


Tue Ministry of Transport’s railway statistics for Decem- 
ber have recently been issued as a Stationery Office pub- 
lication. They*show that passengers at full fares were 
fewer than in December, 1923, by 1,602,810, but those at 
reduced fares were 3,323,713 more, and the net result was 
an increase of 1.7 per cent. in the number of journeys, 
and an advance of 2.9 per cent. in the receipts. The 
latter was earned by an increase of 1.9 per cent. in the 
passenger train mileage. The total tonnage of freight 
had the small decrease of 0.1 per cent., but the ton- 
mileage was up 1.1 per cent. and, yet more significant, 
the freight receipts rose by 5.8 per cent. The latter was 
earned by only 2.4 per cent. more freight train miles. 
‘The average train load decreased from 131] to 130} tons, 
but the trains got over the road better and the net ton-miles 
per engine hour increased from 408} to 413}. 


THe Supreme Court of Canada on February 26th 
delivered judgment in the Crow’s Nest Pass agreement 
case, affecting railway goods charges in Western Canada, 
which has long been a subject of controversy. The Crow's 
Nest Pass agreement was made between the Dominion 
Government and the Canadian Pacific Railway in 1897, 
fixing charges on West-bound goods. Owing to the 
greatly increased cost of transportation, it was set aside 
during the war, and for some years following, but was 
restored last July.. The railway companies appealed to 
the Board of Railway Commissioners, which, on October 
4th, issued an order ab ting the Crow’s Nest Pass 
agreement and restoring higher goods rates. A strong 
agitation followed and the question of the authority of 
the Railway Board to set aside the agreement was referred 
to the Supreme Court, the Government in the meantime 
restoring the Crow’s Nest Pass rates pending the decision. 
The judgment upholds the Crow's Nest Pass agreement, 
finding that in setting it aside the Railway Commission 
exceeded its authority. It further finds that the agree- 
ment only applies to such lines of the Canadian Pacific 
Railway as were in existence in 1897, and not to later 
extensions of the system or to other railways. The whole 
question therefore will come before Parliament, which 
will be asked to enact a comprehensive measure to remedy 
existing inequalities, 


Notes and Memoranda. 





DURING an investigation organised with the object of 
reducing water waste in America one “* leak *’ was found to 
be an uncharted 3in. blow-off valve wide open, which was 
discharging 700,000 galllons daily, while many leaks in 
excess of 50,000 gallons a day were discovered. 


For the purpose of stopping a coal mine fire in Pennsy}- 
vania a deep open cutting was made in the overburden, 
between the fire and the unburnt coal. The cutting was 
1600ft. long by from 45ft. to 65ft. deep, and 70ft. wide 
at the top. It took a year to make the cut, but the re- 
mainder of a 9ft. seam of coal was saved. 


In an article in a contemporary, it is suggested that the 
output of blast-furnaces would be improved if the hearth 
were made of elliptical shape in plan, instead of circular. 
The reason put forward is that with the circular arrange- 
ment combustion does not proceed right across the hearth, 
as there is a centra! core to which the influence of the tuyere 
blast cannot reach, which with an eliptical hearth the 
blast would penetrate throughout the mass and combus- 
tion would take place over the whole area. 


In co-operation with the Natural Gas Association of 
America, the American Bureau of Mines is conducting field 
sests to study the leakage of natural gas in transmission 
tystems. The purpose of this work is to obtain authentic 
information that will help gas companies to increase the 
efficiency of their natural-gas transmission systems. The 
first part of the work consisted in installing a specially 
designed system of piping for the study of the flow oi 
natural gas and air through small orifices and through 
various kinds of leaks. Both gas and air determinations 
have been made under many different conditions. 


Mucu of the high efficiency of the modern motor cycle 
is due, says Motor Cycling, to the whole-hearted way in 
which the matter of scientific research has been taken up 
by the motor cycle industry. It is not perhaps generally 
known that there exists a body called the British Motor 
Cycle and Cycle Car Research Association, the activities 
ot which are entirely devoted to investigating such features 
of motor cycle construction as might be considered capable 
of improvement. During the past year investigations have 
been made into volumetric efficiencies, magneto problems, 
clutch materials, and the construction and working of 


| sparking plugs, and it is interesting to note that results 


of great interest and value have been arrived at. 


Most of the zine ore mined in America is smelted in 
retorts. The residues from retorting, which amount to 
about 450,000 tons annually, contain 5 to 15 per cent. 
zine, or about 36,000 tons. Metallurgists of the bureau 
visited all the principal smelters and conducted experi- 
ments to determine the best ways of recovering this zinc. 
The investigation showed that the residues, of which there 
are large accumulations at a number of smelters, differ 
so widely that no one method is suitable for all. Complete 
information on various methods for treatment is being 
published as a technical paper of the bureau. It is prob- 
able that many plants which do not treat their residues 
could do so at a profit by the selection of a proper method. 


At the Applied Science Department of Sheffield Uni- 
versity, Mr. G. E. Jones gave a lecture recently on the 
design, manufacture and testing of broadcasting receiving 
apparatus. The lecturer said it was necessary to make 
some compromise in order that a receiver should be capable 
of giving satisfactory results. The majority of retailers 
did not possess the necessary qualifications for ably making 
the adjustments demanded by differing local conditions. 
The set of the future, he said, would probably be inde- 
pendent of aerial or earth, and would not have more than 
two dials, and its current supply would be drawn from the 
lighting mains. It would be stable in operation, as near 
as possible distortionless, and be capable of being operated 
by non-technical users. 


A TEsT was recently carried out with a motor spirit 
derived from the process by which the well-known smoke- 
less fuel ** Coalite "is produced. The car in which the 
test was made was a B.S.A. two-seater, containing, in 
addition to a passenger, about 1} cwt. of luggage. The 
journey andertaken was from Barnsley to London, a 
distance of 170 miles. The tank was filled with 5} gallons 
of the British-produced spirit, and the average speed of 
running was 33 miles per hour. At the end of the journey 
sufficient fuel was left to run another 532 miles, so that a 
total distance of 205 miles was covered. For the return 
journey, over the same route, making the same stops, 
but without luggave, the tank was replenished with a well- 
known brand of imported spirit. It was anticipated that, 
under the more favourable conditions, better running 
results would have been obtained, but 5 miles away from 
the car’s destination the fuel gave out and a supplementary 
supply had to be provided to complete the journey. The 
comparative efficiency of the two descriptions of spirit 
were therefore noteworthy. The mileage per gallon of the 
British-produced spirit was about 36, while that of the 
imported spirit was only about 30. 


INTERESTING reminiscences of the Black Country were 
given by Mr. Duncan J. Shedden, president of the Dudley 
Rotary Club, in a recent address to the Birmingham 
Rotary:Club. Mr. Shedden stated the close proximity of 
Birmingham to the Black Country had contributed largely 
to the important position which the city held to-day in 
the commerce of the world. At one time the Black Country 
was a thickly wooded district, and the wood was converted 
into charcoal for the smelting of iron. In 1655 pit coal was 
first used for smelting purposes. There was a table top 
in the banqueting hall at Dudley Castle made out of one 
plank 79ft. long and 2ft. 10in. wide, and that plank was 
obtained from a tree which was stated to have contained 
over 100 tons of timber. In 1825 there were 81 blast- 
furnaces at work, 54 forges, 550 puddling furnaces, and 90 
mills ; in 1854, 166 blast-furnaces, 70 forges, 900 puddling 
furnaces, and 120 mills; and in 1872, 171 blast-furnaces 
built, 110 at work, and 2160 puddling furnaces. One could 
imagine, said Mr. Shedden, the appearance of that 
wonderful area of furnaces and forges, with its glitter and 
glare, when viewed from a height. The speaker referred 
to the establishment of the South Staffordshire Mines 
Drainage Commission, and the events which led to the 





establishment of the Birsingham Exchange, 





Miscellanea. 





Tne Portuguese Chamber has passed a Bill exempting 
from customs duty for five years all imports of material 
destined for the electrification of the railways and hydro 
electric installations in the mining districts. 


At the Tyne Commissioners’ meeting at Newcastle 
last week, it was reported that the coal shipments in Janu- 
ary and February were 2,799,777 tons, as against 3,461,184 
tons in the corresponding period of last year-—a decrease 
of 19 per cent. In February two vessels were launched, 
totailing 7700 tons, as against nine vessels and 42,000 
tons in February last year. 

Ir was announced a few days ago by Dr. Flett, Director 
of the Geological Museum, that the museum was to be 
moved from its present site in Jermyn-street to South 
Kensington. The Office of Works had declared that the 
premises in Jermyn-street were not safe, the foundations 
having been shaken by the building operations in the neigh- 
bourhood of Piccadilly-cireus in recent years. 


Tue Commercial Secretary at Cologne, Mi. C. J. 
Kavanagh, states that, according to the Frankfurter 
Zeitung, the difficult conditions of the machine tocol in- 
dustry and the continued feeling of uncertainty among 
German manufacturers has, after an interval of 5} years, 
led the interested parties to decide to renew the Machine 
Tool Convention. Fifty firms of the machine tool branch 
have already joined the Convention. 


In a written answer to Sir H. Brittain, Sir W. Mitchell 
Thomson (Postmaster-General) states that the high-power 
wireless station at Rugby is expected to be completed in 
about eight months’ time. A smaller station for com- 
munication on the “* beam ” system with a similar station 
in Canada is expected to be completed in September or 
October next. Orders would be given for the erection of 
additional *‘ beam’ stations for communication with 
India, South Africa, and Australia, as soon as definite 
arrangements for corresponding stations had been made 
by the Indian and Dominion Governments. 


THE prospectus is issued of the Indian Radio Telegraph 
Company, Ld., with a capital of three crores of rupees, 
which has been formed primarily for the purpose of erecting 
wireless stations under a concession from the Government 
of India to enable it to carry on commercial telegraph and 
telephone services with the United Kingdom first, and sub- 
sequently with the Dominions and elsewhere, also for the 
purpose of carrying on general wireless business under an 
exclusive licence granted by the Marconi Company. The 
prospectus mentions that the first station will be erected 
at Poona and equipped for the Marconi beam system. 


Wir the approach of spring the Newtoundland Govern- 
ment is preparing to begin an extensive programme of 
reconditioning various public utilities which have been 
reduced to partial decrepitude through failure to carry out 
effective repairs in recent years. At the beginning of 
next month a virtual reconstruction of the dry dock at 
St. John’s will be undertaken at a cost exceeding 1,000,000 
doilars (£200,000), and, because this is the only dock east 
of Halifax which is capable of taking 15,000-ton steamers, 
the contractors propose to rush the work by day and night, 
employing 600 men, in the hope of rendering the dock 
usable again in November. The whole of the local shipping 
is dependent on the dry dock. The completion of the job 
will take an entire year. 

AT a meeting held last week the Faraday Medal of the 
Institution of Electrical Engineers was presénted to Sir 
J. J. Thomson, the eminent physicist. Dr. Eccles said 
that Sir Joseph Thomson was following Clerk Maxwell, 
a worthy successor to Faraday. His original papers had 
had a far-reaching effect on electrical thought. His work 
had consisted largely in the exploration of an unknown 
field, and he opened up new sources of raw material to the 
inventor and the engineer. His outstanding achievements 
were his conception of electrical magnetic mass, which 
culminated in the work of Einstein, and the realisation 
of the importance of the electron, leading up to the electron 
theory of the atom. The other work of Sir Joseph included 
the discovery of positive rays and the experimental work 
on the properties of the electron and its application in 
industry. 

AccorpInG to the National Federation of Iron and Steel 
Manufacturers, the production of pig iroi in February 
amounted to 534,100 tons, compared with 574,500 tons 
in January, and 612,700 tons in February, 1924. The 
daily rate was thus slightly higher in February than in 
January, 19,075 tons, compared with 18,532 tons. The 
furnaces in blast at the end of the month numbered 164, 
a net decrease of eight since the beginning of the month, 
three furnaces having been blown in and eleven damped 
down or blown out. The production included 179,300 
tons of hematite, 160,600 tons of basic, 132,400 tons of 
foundry, and 30,200 tons of forge pig iron. The produc- 
tion of steel ingots and castings amounted to 646,400 tons, 
or an increase of 41,300 tons over January, when produc- 
tion was affected by the New Year holidays. Production 
in February, 1924, amounted to 767,600 tons. 


THOSE concerned in the world of shipping and in the 
electrical industry will learn with regret of the death of 
Mr. W. W. Bradfield, general manager of the Marconi 
International Marine Communication Company, Ld. Mr. 
Bradfield was born in London on March 18th, 1879. 
Practical radio telegraphy owes much to Mr. Bradfield, 
whose connection with the Marconi Company dates from 
September 3rd, 1897, when he entered what was then 
known as the Wireless Telegraph and Signal Company, Ld. 
For over @ quarter of a century; therefore, Mr. Bradfield 
had been concerned with the development of wireless, 
particularly in connection with shipping. He was largely 
responsible for the efficiency of the maritime wireless 
services and the high standard which they have now 
reached. As electrical assistant to Senatore Marconi in 
the earliest days of commercial wireless, Mr. Bradfield 
took part in experimental work on Salisbury Plain, and 
assisted in the erection of the wireless station at The 
Needles, Isle of Wight. Since 1920, when post-war re- 
organisation of the Marconi companies became necessary, 
Mr. Bradfield had devoted his attention to the affairs ot 
the Marconi International Maiine Communication Com, 
pany, Ld. 
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DEATHS. 





founder and chairman of 
Ld., of Ledsam-street, 


22nd inst., James ARCHDALE, 
directors of James Archdale and Co., 
Birmingham, in his 86th year. 

On March 24th, sudden'y, at Marden Ash, Ongar, Fssex, 
Hexry Epwarp Jonrs, J.P., Pas -president of the I:stitution 
of Civil Engineers, aged 82. 








Che Metallurgist 


NUMBER OF THE MONTHLY 
SUPPLEMENT TO 
THIS ISSUE. 


THE MARCH 
METALLURGICAL 
“THE ENGINEER” ACCOMPANIES 








THE ENGINEER 








MARCH 27, 1925. 


The Sycamore and Dolius Trials. 


Tue first report submitted by the Marine Oil 
Engine Trials Committee describing and tabulating 
the results of tests on the machinery of the motor 
vessel Sycamore revealed a very perplexing 
discrepancy. It was recorded, it will be recalled, 
that between the engines and a point some distance 
aft on the propeller shafts there was an apparently 
very large loss of power. The torque, as measured 
by torsionmeters on the shafts, was less by 17 to 
27 per cent. than the torque at the engine fly-wheel 
as estimated from the indicated horse-power 
measured at sea and the mechanical efficiency at 
that power as deduced from the trials on shore. 
Such losses being far too great to be accounted 
for by the friction of the journals and bearings 
between the fly-wheel and the point on the shafts 
at which the torsionmeters were attached, various 
theories were advanced by different people to 
account for them. Some held that the torsion- 
meters were solely to blame and were inaccurate 
in their indications. Others maintained that the 
indicators were at fault. Still others argued that 
the mechanical efficiency of the engines was 
reduced by the installation of the plant in the 
vessel. Yet others suggested that no one major 
cause was at work, but that the discrepancies were 
the result of a variety of minor causes, all acting 
in the same direction. In our issue of December 
5th, 1924, we gave reasons why none of these 
arguments could be accepted as satisfactory ex- 
planations of the lost torque or power. With some 
hesitation, the view was advanced that the dis- 
crepancies might for the major part be found to be 
accounted for by the fact that all the data on which 
they were based were average figures, and that 
averages, unless employed with extreme care, could 
introduce errors in the final result of amazingly 
large amount. The Committee’s second report, 
on the motor vessel Dolius, submitted last Friday 
evening, cannot be said to help us to clear up the 
problem, Rather would it seem to make it much 








more obscure. Had the data given in the second 
report confirmed the loss of torque revealed in 
the first, everyone, no doubt, would have been 
encouraged to develop their own favoured theory 
in explanation of the loss. Actually, all or nearly 
all have been reduced to temporary silence by the 
fact that the report reveals between the fly-wheel 
and the torsionmeter not a loss of torque or power, 
but a definite gain, a gain ranging from 6 per cent. 
to as much as 56 per cent. 


Just as in the Sycamore, none of the trials 
showed other than a loss of torque, so in the 
Dolius, none of them showed other than a gain. 
Moreover, just as in the Sycamore the loss increased 
as the power developed was reduced, so, too, in 
the Dolius the gain was greatest at the lowest 
powers. Beyond these two elements of similarity, 
such as they are, there is no appearance of con- 
sistency between the two sets of trials. Yet the 
essential instruments employed in them and the 
method of carrying them out were practically 
identical. In particular, identically the same 
torsionmeter was used on the port shafts of both 
vessels, and the sea trials took place within a week 
of each other. The situation thus revealed pre- 
sents all the elements of a first-class scientific 
mystery, a mystery which apart from its interest 
demands resolution by virtue of its obvious prac- 
tical importance. However upsetting the reversal 
of sign of the discrepancy may be to preconceived 
theories, it would appear to strengthen the argu- 
ment of those who refused to admit, in the case 
of the Sycamore, that the apparent loss was the 
fault of the torsionmeter. It would be straining 
our credulity to ask us to believe that any scientific 
instrument, especially one designed, as is the 
Moullin torsionmeter, on a well-understood elec- 
trical principle, and made by one of our leading 
instrument-making firms, would behave so erratic- 
ally as to show a positive error of 56 per cent. on 
one occasion and within a week a negative error 
of 27 per cent. Such a device would not merit the 
title instrument, let alone the qualification scien- 
tific. Moreover, we have the testimony of Mr. 
Baker, Superintendent of the National Tank at 
Teddington, that the torque recorded by the tor- 
sionmeter agrees fairly closely with the torque 
required for propulsion, as deduced from model 
experiments, and, further, that expert practical 
examination of the construction and working of 
the meter has failed to disclose any feature likely 
to cause excessive errors. We know, too, from the 
evidence of the members of the Committee them- 
selves that the instrument returned to zero after 
each run, thereby emphatically indicating that at 
least one point, and that a very important one, 
on the calibration curve was correct, and we have 
the makers’ assurance that after all the trials were 
over the re-calibration of the device yielded results 
that agreed with the initial calibration. Torsion- 
meters in general may be open to some suspicion, 
but in this case logic and direct evidence combine 
to dissuade us from believing that any error in the 
meter reading could do more than account for a 
small part of the recorded discrepancy. It must 
be admitted that it is equally, if not more, difficult 
to believe that the cause of the discrepancy lies 
principally or in large measure with the indicator 
or its rig. Two factors affect the value arrived at 
for the estimated torque, the indicated horse- 
power at sea and the mechanical efficiency corre- 
sponding to that power as deduced from the shore 
trials. Either might well be in error by 6 per cent.; 
it is exceedingly unlikely, however, that one would 
be correct while the other was wrong by 56 per 
cent. To account for the discrepancy in the esti- 
mated torque, it is rational to suppose that there 
were errors in both factors. If we assume that the 
brake horse-power as determined on shore was 
correct, we are left with two quantities to examine, 
the indicated horse-power at sea and the indicated 
horse-power on land. It is reasonable to suppose 
that any error made in the sea determination would 
be of the same order of magnitude and of the same 
sign as the error made in the land determination. 
On this basis the two errors oppose each other. 
If they are of exactly equal magnitude, they cancel 
out, and the value arrived at for the estimated 
torque is not affected by them. To account for a 
shortage of 56 per cent. in the estimated torque, 
we must, in fact, assume that the indicated horse- 
power as determined at sea was some 22 per cent. 
too low, while the land determination was some 
22 per cent. too high. Even though such a peculiar 
concatenation could be accepted as probable, the 
|fact would have to be faced that the Sycamore 
trials require a reversal of the signs of the land and 
sea errors. The surplusage of 27 per cent. in the 
| estimated torque in the case of that vessel demands 
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that the sea determination of the indicated horse 
power should be about 15 per cent. too high and 
the land determination a like amount too Jow. 
Neither the magnitudes, the signs nor the reversal 
of the signs of the errors supposed to have been 
made in the measurements of the indicated horse- 
powers, command our reason or experience, and 
like the torsionmeter we must acquit the indicator 
and its rig of contributing in any serious measure 
to the discrepancy between the estimated and the 
measured torque. ; 

If the report on the Sycamore trials ‘left the 
innocence of these two elements still open to some 
doubt, the results of the tests on the engines of the 
Dolius should go’a very long way to make that 
innocence clear. The second series of trials may 
do little or nothing to trace down the real culprit, 
but it certainly helps to remove suspicion from the 
torsionmeter and the indicator. That is a result 
which we heartily welcome, for the sake of our 
faith in the value of scientific measuring instru- 
ments in general. The position is not such that the 
matter can be left where it stands. The Committee, 
we know, is alive to the importance of it and recog- 
nises its duty to discover the cause of the dis- 
crepancies. It is understood that the problem is 
to be attacked by taking direct measurements of the 
brake horse-power of the engines on board a ship 
which has already been tested after the manner of 
the Sycamore and Dolius. That such a test would 
contribute very materially towards a solution is 
undoubted, but that it would positively solve the 
problem is not certain. It would certainly serve 
to check and show up any weaknesses in the 
measuring devices previously employed. But it 
would not necessarily disclose any source of error 
inherent in the methods used in combining the 
measured factors into the final results. In that 
direction we still see the possibility of an explana- 
tion of the discrepancies, although the change of 
sign from the Sycamore figures to the Dolius figures 
is a little disconcerting. However it may be, the 
subject is not one simply of academic interest, 
but is of fundamental importance to the ship- 
builder and marine engineer, and indeed to all who 
seek the aid of scientific tests for the conduct of 
their work. 


The Electrical Industry. 


WirtH so much work to be done in this country 
and abroad, the welfare of the British electrical 
industry really ought not to call for much anxiety. 
Given a fair and steady share of foreign orders and 
good progress in the industry at home, the electrical 
manufacturers would have no fear of running short 
of work for many years to come. For some time 
past, and especially since the war, the electrical 
business has been one of the most prosperous ; but 
it is well that the reasons for the recent prosperity 
should be understood. In reviewing the electrical 
industry in 1924, at the annual luncheon of the 
British Electrical and Allied Manufacturers’ Asso- 
ciation, the chairman of the Council, Sir Benjamin 
Longbottom, said that the greatest proportion of 
the orders carried out during the year were for 
extensions to plant in generating stations, not only 
at home, but also abroad, to make good the lack 
of renewals during the war period and to meet the 
growing demands of the supply industry, which 
after all is only in its first stages of development. 
This demand has given rise to a fairly steady call 
upon heavy plant manufacturers, but the demand 
from general industry has been moribund, a fact 
which is one of the most disquieting features in 
the economic position of the electrical trades. 
Although the chairman of the ‘‘ Beama ” Council 
was optimistic about 1925, there were passages in 
his address which were not at all encouraging, such, 
for instance, as a reference to the recent change of 
spirit in America towards penetration into Europe. 
America is now carrying out that programme of 
financial penetration which was interrupted in 
1919 and which, if undertaken in that year, would 
have made her the greatest force in the trade and 
industry of the world. The effect of the release of 
American gold has been very marked in Europe. 
During 1924 the total of American investments 
in new European capital issues was 512,000,000 
dollars. In that year such issues were almost 
entirely Government and municipal, but in 1925 
they became industrial. 

Some idea of the significance of this movement 
can be obtained from the fact that out of a total 
exportation of gold during 1924 of 61,648,000 
dollars, December alone was responsible for 
39,675,000 dollars. At the annual meeting of the 
Union d’Electricité, the largest electric supply 
company in France, held on November 24th, 1924, 


a resolution was passed authorising the company ' 


to contract a loan in the United States amounting 
to 4,000,000 dollars in the form of debentures or 
bonds maturing over thirty years, the loan to be 
used to cover the demands of the company for 
generating plant during the next few years. More- 
over the German Electric Company, better known 
as the A.E.G., and the Siemens-Schiickert Com- 
panies, entered the New York market for an issue 
of bonds to the value of 10,000,000 dollars each, 
and, needless to say, the proceeds of this issue will be 
used to improve their position as two of our most 
formidable competitors abroad. Another fact 
which Sir Benjamin Longbottom mentioned was 
that the value of the Dominions as markets for 
electrical machinery has been increasing much more 
rapidly than our exports to them, and the United 
States are challenging very seriously the position 
of Britain. Canada, for example, has almost 
ceased to be a British market, whilst Australia is 
absorbing a greater percentage of the United 
States manufactures every year. As regards 
foreign trade, the past year, although not dis- 
tinguished by any important contracts, was notable 
for certain orders which were obtained in the face 
of fierce foreign competition. Brazil, Canada, 
Spain, India, Russia, Australia, South Africa, New 
Zealand, and even Italy gave important orders to 
British firms. During the past year there was a 
considerable revival in finance, which is generally 
taken as a fairly sound index of business conditions, 
but against this must be set the fact that the whole- 
sale prices are also rising, and with them the cost 
of living, which means that unless the course of 
prices moves downward during the coming vear 
the British manufacturer, and not the least the 
electrical manufacturer, will be confronted with 
higher rates for financing accommodation and with 
higher production costs. There is no doubt, Sir 
Benjamin Longbottom said, that we are at the 
beginning of an upward cycle in prices, which with- 
out being spectacular during 1925, may assume 
considerable importance later. If there were any 
guarantee that such a movement would be universal 
and simultaneous there would be little room for 
pessimism, but the plain fact remains that the 
prices in Britain now show perhaps a greater 
increase over pre-war prices than in any other 
country. The wholesale price index on a gold basis 
in December, 1924, in Britain was 171, in the 
United States 165, in France 126, in Germany 131, 
in Switzerland 167, and in Italy 155, and it is clear 
that from the point of view of prices Britain is in 
the least advantageous position of all. Until there 
is an all-round revival of trade the electrical 
industry will not be in a sound economic condition. 
Prior to the war there was what might be con- 
sidered as an immense floating capital which 
financed the interchange of goods, and we have not 
yet returned to the conditions under which the 
renewal of such a floating capital could be rendered 
possible. Only the operation of the Dawes plan 
and the repatriation of the immense gold accumu- 
lation of the United States will be able to produce 
the desired effect. 


Most of the present and coming difficulties to 
which Sir Benjamin Longbottom alluded are, of 
course, beyond the control of the engineer. They 
concern the bankers, economists, and politicians 
rather than the manufacturer, who sometimes 
finds it a little difficult to understand why he cannot 
secure markets for his very excellent goods. Never- 
theless the engineer must not imagine that 
endeavours to improve still further his products 
and to make them better than those of his foreign 
competitors will not help to alleviate difficulties. 
Let it be remembered that large steam turbines 
have been shipped from this country to America 
on account of the low steam consumption which 
the makers were able to guarantee. Notwith- 
standing the unfavourable conditions, it should 
be possible for manufacturers who can supply goods 
of exceptional merit to secure business abroad. 
The British Empire Exhibition revealed the fact 
that our electrical manufacturers are not neglect- 
ing to study problems which are related more 
particularly to other countries. They have designed 
and built switchgear and transformers for much 
greater pressures than those that are used or are 
perhaps likely to be used in this country, and there 
is not much doubt that they will be able to hold 
their own in the construction of super-pressure 
cables. Research, we are glad to find, is now 
receiving much more attention than it did in the 
past, and it is to be hoped that in due course it 
will enable our manufacturers to offer goods of, a 
unique character. It is not sufficient, in these 





days, to go on producing goods which everyone 
else can make, but it is essential to endeavour to 
provide things which offer special advantages. 





Never has it been more necessary for the British 
electrical manufacturer to watch with care the 
technical activities of his foreign competitors, 
who are for ever striving to produce something 
which will place them in a more favourable position 
in the world’s markets. A case in point is the intro- 
duction of the mercury vapour rectifier, which in 
our opinion will in time to come have a material 
effect on the demand for rotary converters. Up 
to the present nothing similar, except the glass 
bulb rectifier, which is only made in relatively 
small sizes, has been put forward by the British 
manufacturers. Again, at least two foreign firms 
are working on the problem of developing a simple 
and relatively cheap system of railway electrifica- 
tion which will enable trains to draw 50-cycle 
current from a single high-pressure overhead wire. 
The introduction of such a system might have a 
profound influence on the business of the firms that 
are in a position to supply the equipment. 
The revival of trade will, as usual, be attended 
with severe foreign competition, which will call for 
technical skill of the highest order, and it must not 
be imagined that the mere removal of the diffi- 
culties referred to in Sir Benjamin Longbottom’s 
address will necessarily bring to British manufac- 
turers an abundance of foreign business. 





Shipbuilding in Germany. 


THE crisis which has gradually affected the whole 
world since the great shipbuilding activity in the years 
1918 to 1920 is reported to have also manifested itself 
in an increasing measure in the case of the German 
shipbuilding yards during the past twelve months. 
The ship compensation law of February 23rd, 1921, 
which aimed at indemnifying the shipping companies 
for the losses incurred through the cession of their 
merchant fleets under the Treaty of Versailles, 
simultaneously placed on these companies the obliga- 
tion to allocate large orders to the native yards. It 
thus happened that when the fear of unemployment 
was being entertained in most of the shipyards in the 
world in 1921, Germany become so fully occupied 
with work as to be able to launch the record total 
of 621,000 gross register tons. In 1922 the tonnage 
still amounted to 526,000, whereas the entire output 
of all the German yards in 1913 was only 465,000 
tons. In addition, the depreciation of the German 
currency brought about numerous orders for ship 
repairs to be executed at Teutonic yards, as no other 
country was able to turn out work so cheaply. The 
end of the period of inflation, however, arrested the 
term of great activity. The world crisis then attacked 
the German yards, and rendered it necessary for the 
adoption of State measures in order to ward off the 
evil. Under the circumstances, the ships launched 
in 1923 declined to 345,000 tons and to 151,000 tons 
in 1924, these figures not including the production 
of the yards at Dantsic. 

Discussion the question in a German contemporary 

Deutsche Bergwerks Zeitung—Professor Hennig 
points out that some 379,000 tons of new construction 
were on the stocks in Germany at the end of last 
December, and about two-thirds of this tonnage were 
for foreign account, only about one-third being for 
native shipping undertakings. In these circumstances, 
he considers that the rapid growth of the merchant 
marine which took place between 1919 and 1924 
will probably give way to a much slower rate of 
progress. At the beginning of last July 56 per cent. 
of the pre-war merchant tonnage had been restored, 
the sea-going fleet having then reached a total of 
2,856,000 tons, as compared with 5,098,000 tons in 
1914. In emphasising the possible future slackening 
of the rate of expansion, it is mentioned that although 
about 130,000 tons of ships are under construction 
in German yards for native companies, and a further 
96,000 tons in England for German account, quite 
100,000 tons of ships were sold by German owners 
to other countries last year in consequence of the un- 
favourable condition of trade. Concerning the recent 
grant by the German Government of a credit to the 
native shipyards, amounting to £2,500,000, in order 
to prevent unemployment, the Professor states that 
this credit is subject to the payment of a rate of 
interest of 4 per cent. in the first year and a rate of 
from 5 to 6 per cent. in after years. The condition of 
the credit is that a similar amount of £2,500,000 is 
simultaneously rendered available from other sources 
for the purpose of new construction. If the total 
credit of £5,000,000 should be placed at the disposal 
of the shipbuilding industry, it is calculated that the 
sum will enable some 300,000 tons of new ships to be 
built. 

Although not mentioned by Professor Hennig, 
a word may be said in conclusion in regard to the 
recent order placed by an English shipping company 
with the Deutsche Werft for the construction of five 
ships. It was reported by a London newspaper last 


week that the Deutsche Werft is owned by the 
Deutsche Werke, but if this statement were correct 
it would mean that the German Government had 





accepted the order indirectly, and had underbidden 
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the prices quoted by English yards for the contract 
in question. As a matter of fact, the Deutsche Werke 
is a Reich company to which all the State arsenals 
and similar establishments were transferred two or 
three years ago, whose share capital is held entirely 
by the Reich, and whose directors have just asked the 
Ciovernment to grant credits amounting to £3,100,000 
in order to reorganise the undertaking financially. 
On the other hand, the Deutsche Werft, of Hamburg, 
was formed as far back as 1916, and was intended 
eventually to be the largest and most technically 
equipped yard on the European continent, the leading 
shareholders being the Hamburg—American Steam- 
ship Company, the Berlin A.E.G., and the Haniel 
colliery-owning group. 








Heat Engine Trials Committee. 


On Wednesday evening a joint meeting was held 
at the Institution of Civil Engineers for the purpose 
of discussing a suggested standard code for tabulating 
the results of a steam-generating plant trial. Two 
draft codes were submitted, one covering a compre- 
hensive trial for scientific purposes, and the other a 
trial for commercial purposes. It is impossible for 
us to reprint the codes, but in what follows we give 
the introductory notes dealing with them, which were 
submitted to the meeting by Mr. W. H. Patchell, 
chairman of the Committee's Sub-committee on Steam 
Generating Plant and Steam Engines. 

Introduction.— In presenting the two standard forms 
for tabulating the results of steam-generating plant 
trials for discussion at an open meeting, the committee 
is mindful of the benefit derived from the open meet- 
ings which were held last summer to debate some 
special points, and hopes that the present discussion 
may be equally beneficial. 

The Committee desires that the two codes be made 
to cover all points necessary for the two special pur- 
poses, namely, a comprehensive report of a scientific 
investigation, and a shorter report of a more com- 
mercial character, such as needed to ascertain 
whether the plant has established the contractual 
guarantees. It is hoped that this point especially 
will receive attention this evening. 

The Committee feels that the reports must 
accompanied by instructions as to the making of de- 
ductions and the best methods of taking readings, 
and, in some cases, guidance as to the instruments to 
be employed, but it feels that the more concise and 
clear the actual report is, the better, in order that 
the figures to be presented may not be lost in an over- 
burden of instructions and particulars. 

The preparation of the explanatory notes which are 
thus to accompany the code has been commenced, 
and it is perhaps to be regretted that the latter are 
not available for consideration with the codes at this 
meeting. The Committee hopes, however, that some 
of the expressions of opinion in the discussion to- 
night will be of assistance to it in connection with the 
aforesaid notes. 

Summary of Points Discussed at a Previous Meeting. 

At a meeting held here on July 3rd, 1924, we had 
the benefit of the presence of some foreign engineers, 
particularly our American friends, who are also work- 
ing on boiler-test codes. Three points were then dis- 
cussed and agreed :—(1) That the gross or higher 
calorific value of solid fuel be adopted. The only 
doubt appeared to be whether it should be adopted 
in the case of oil or gas fuel. (2) That the expression 
“Ib. of steam evaporated from and at 212 deg. Fah.” 
be omitted. (3) That the term “ boiler horse-power ” 
be excluded as undesirable in a scientific code, al- 
though it was agreed by many present that the term 
was still desirable in boilermakers’ catalogues for 
those accustomed to purchase boilers by their nominal 
horse-power. (4) The question of the admission of 
water meters and steam meters was discussed, but 
not settled. None of the members present accepted 
accuracy in water and steam meters, with the excep- 
tion perhaps of the Venturi meter, so this point might 
well be discussed this evening. 
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MetrHop or TABULATING THE REPORT. 


Part I.-The general information and design data 
are drafted in such a way that constituent parts not 
included in the plant to be tested can be struck out. 
The alternative would be to have separate sheets for 
the different parts, but this not only leads to repetition 
but, it is thought, is not as convenient as, and more 
liable to errors of omission than, the form in which the 
report is now presented. As regards the form of the 
report, it is a debatable question how far this should 
embody :—-(a) The general information and design 
data ; (b) observations derived from log sheets and 
preliminary deductions, without specific particulars 
as to how the deductions are made. 

Maker’s Rating.—One of the points which arise, for 
instance, is a question that has already been put to me, 
namely, ‘‘ What does maker’s normal specified per- 
formance mean, and what unit is employed?” We 
have abandoned maker’s rating in terms of boiler 
horse-power, but, at the same time, ought we not to 
say in a report not only at what duty a boiler was 
tested but also what it was sold for or designed to 
do? ‘The term ‘rating’ comes in several times in 


the same sense, and it is debatable whether a better 





word can be adopted to avoid confusing it with its old 
meaning as applied to boiler horse-power, which our 
New World friends have now agreed should be 
dropped. 

Efficiency.— Another point is in connection with the 
term “ efficiency,” the use of which will need explain- 
ing, as its sense and the standard of comparison is 
not always clear. 

Part II.—-This portion of the report sets out short 
descriptions of the methods of measurement em- 
ployed, the idea being that fuller particulars of these 
methods would be detailed where necessary, or dealt 
with and described elsewhere. 

Part I1I.—The mean observations derived from the 
log sheets and preliminary deductions which follow 
are arranged in the same way as in Part I. The 
sequence is believed to be logical, and any particular 
sub-section not required can be cut out. 

Air-heater.—The questions of the measurement of 
the air to and from the air-heater and its quality or 
purity out of the air-heater require consideration. 
There are certain types of air-heater in which there 
is no contact between the air and the gases, but in 
another type the two must come into contact to a 
certain extent and so be mixed. Is it not advisable, 
therefore, to show to what extent such mixing takes 
place, thus establishing a guide as to the constructién 
or workmanship employed ? The best method of 
dealing with the air-heating results has caused much 
discussion, and is not yet definitely settled. In the 
first place, the heat utilised in an air-heater is classed 
with the heat utilised in an economiser, but is it not 
a different matter since it seems to be in the nature 
of a “ loop” in the system ? For this reason it has 
been omitted from the overall heat account, and the 
proportion of overall efficiency due to the air-heater 
is shown as a separate item. 

Analysis of Fuel.—The coal and oil analyses do not 
present such difficulties as the analyses for ga: fuel 
and for sensible waste heat. 

The bare expression ‘“ waste heat ’’ seems inade- 
quate. Section V. is intended to refer to cases where 
only the sensible heat in the waste gases is usefully 
employed. Any gas for which further combustion is 
intended should be included under Section IV. (Gas 
Fuel). Inthe case of each of these sections the Com- 
mittee would be glad to have opinions as to the 
adequacy of the forms given for recording the analysis. 

Part 1V.—This portion of the report includes the 
final deductions and heat account in a new form, and 
the question is, is this arrangement generally accept- 
able and likely to be useful, or can it be improved ? 
If the latter, in what direction ? 

Part V.—This final section is new in that it logs 
the energy received for auxiliaries from outside sources. 
The amount of energy so received is becoming large 
and cannot be ignored, and it is believed that the 
best way of taking it into account is to put it into 
equivalent thermal units. What this equivalent is 
to be requires consideration. Is it to be a theoretical 
or a commercial figure, and if so, what ? 


The report was presented on Wednesday evening 
before a relatively well-attended meeting, under the 
chairmanship of Colonel Crompton. 

Many of those who discussed the draft codes con- 
fined themselves to suggestions for minor improve- 
ments or alterations in certain of the code items. 
Mr. R. H. Parsons, dealing with the question of boiler 
rating, urged that if a boiler had a well-marked 
maximum efficiency at some particular output there 
would be a certain amount of reason in rating it at 
that output. There was, however, no such definite 
efficiency point. Generally speaking, the point of 
maximum efficiency, even if it could be found, was 
likely to be far above or below the normal working 
load. The only sound policy, he argued, was to state 
the heating surface of a boiler and allow the makers 
and owners to describe it as possessing any output 
they liked. . 

Mr. J. L. Hodgson, of Messrs. George Kent, dealt 
with the accuracy of methods of metering steam and 
water other than by direct weighing. In considerable 
detail he specified the conditions to be observed in 
order to secure satisfactory results from Venturi 
tubes and orifices, and in particular dealt with the 
requirements to be observed in the metering of 
pulsating flows. With modern facilities for the cali- 
bration of meters he argued that they’ were much 
simpler to employ than the direct weighing of the flow 
in tanks. As regarded their accuracy, he stated that 
they could be relied upon in commercial tests to give 
readings correct on the average to within 1 per cent. 

Mr. S. Donkin expressed the hope that the Com- 
mittee would include in its explanatory notes useful 
formule with cross references to headings. ‘The best 
way of gas sampling might also be given. He entirely 
favoured the use of calibrated tanks and weighing 
for water measurement, which was a simple and 
accurate method. With regard to boiler rating he 
would suggest that this term should be defined as the 
normal output at which the efficiency was guaranteed 
by the makers. There was undoubted difficulty in 
fixing the equivalent for converting into B.Th.U. 
the electrical energy used by the auxiliaries. A figure 
corresponding to the power station thermal efficiency 
might be employed or the purchasers or engineers 
might fill in a figure. An alternative would be to 
use the figure 3412, which, if not quite correct, was 
convenient, What allowance was to be made for the 





heat of the steam in the case of steam-driven 
auxiliaries ? With regard to boiler cleaning, he would 
suggest a column for internal as well as external 
cleaning. It might be asked whether soot blowers 
should be employed during a test and what allowance 
should be made for the steam used in them. Some 
figures should be given as to the duration of the 
trial, and the steaming conditions of the boiler before 
it. 

Mr. P. W. Robson agreed with Mr. Donkin as to 
the necessity for specifying the conditions to be 
observed preceding the test. It ought not, for 
instance, to be possible, when pulverised fuel was 
being used, top repare the fuel before the test and use 
it without debiting the test with the power required 
to prepare the fuel. It was desirable to separate the 
stoker performance from the boiler performance, 
more especially as the stoker was frequently supplied 
by other than the maker of the boiler. It was impor- 
tant, too, to give a boiler credit for any extra over- 
load capacity which it might have. From the prac- 
tical point of view it would be of very great advantage 
if the Committee would state what degree of accuracy 
was to be expected in the final results when all the 
figures of the code were brought together. Penalties 
were sometimes exacted for the failure of a boiler to 
reach within one-half of 1 per cent. of some specified 
efficiency, and it was therefore of great importance 
to know whether it was possible with the figures of 
the code to determine the efficiency to a corresponding 
degree of accuracy. 

Mr. F. H. Rosencrants said that if the gross heating 
value of the fuel was used as opposed to the net value, 
some account should be taken in the heat balance of 
the loss due to the hydrogen in the fuel, which might 
vary from zero in the case of anthracite coal up to 
12 per cent. for some types of oil fuel. 

Mr. Bolton argued that the term guaranteed effi- 
ciency should mean simply the ratio of the heat added 
to the water to the heat in the fuel. This definition 
was so simple and obvious that he could not under- 
stand why the Committee did not give it. The 
method of cleaning the heating surfaces ought to be 
specified in the code, as should be the number of hours 
the boiler had been steamed since the last cleaning 
and the condition of the internal surfaces as regarded 
scale. He was strongly of opinion that the only sound 
way in which to measure the water supplied was to 
weigh it, and still more was he against the employ- 
ment of meters for measuring steam flows. 

Mr. Taylor held that any tendency to draft the code 
in contract form should be resisted. If strictly scien- 
tific considerations were departed from, the handling 
of contracts would be made more difficult. It would 
be convenient if such data as the specific heat of gases 
were given in the explanatory notes, with the autho- 
rity of the Committee. He entirely agreed with the 
suggestion that a recommendation might be given 
as to how long the boiler should be run previous to the 
trial being started. Heating surface might be more 
accurately defined. It could be inferred that the 
heating surface referred to in the code was on the fire 
side, but it was not definitely so stated. With regard 
to the power supplied to the boiler-house no method 
of calculating the heat equivalent was above criticism 
except perhaps that of adopting the 3412 figure. He 
suggested that a figure depending upon the thermal 
efficiency of the power station might be introduced, 
which could be used or departed from by agreement. 

Mr. L. M. Jockel dealt with the expression “ gross 
calorific value of the fuel as fired,” and said that he 
was still uncertain as to what the Committee meant 
by it. It was clear that the figure arrived at would 
depend upon the moisture in the coal. The per- 
centage of moisture might be determined after the 
coal had been dried or with the moisture in equili- 
brium with the atmosphere of the laboratory, or again 
with the coal damped ready for firing in the boiler- 
house. He further remarked that the code seemed 
to leave the duration of the test open to choice, and 
suggested that a minimum period, not less than eight 
hours, should be specified. 
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An Italian Double-ended Diesel- 
Electric Locomotive. 


Or the several new types of Diesel railway locomotives 
constructed or working in Italy, the one here illustrated 
represents the more usual form. It has an electric drive 
which gives about 70 per cent. efficiency between the 
motor shaft and the rails, as compared with the other less 
ecmmon forms of drive now made in Italy, in which com- 




















coupled to an electric motor which takes current from the 
exciter while the Diesel is working, or from a battery when 
standing by. This arrangement was found necessary in 
order to avoid the necessity of providing a separate system 
| of cold water circulation for use during the periods of time 
that the Diesel would not be working, and thus to be able 
to carry off the beat which still remains in the radiators 
after each stop. 
The two large ventilating fans, which are fitted, 
are driven either by the exciter or by the battery. 
The radiator consists of forty-eight independent and 





transmitted to the axles through a gearing with a ratio of 
1: 5.3. 

The accumulator battery is of a powerful type, consisting 
of 66 elements on the I'gner system. It serves in the first 
place for starting the Diesel motor. 

A drum type controller is fitted in each cab for regulat- 
ing the running speed. For the compressed-air brakes 
the air compressors are operated by an independent con- 
tinuous-current motor of 6 horse-power when run at 750 
revolutions per minute. The compressor, which has two 
cylinders arranged V-wise, has a capacity of 590 litres at 
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pressed air is “ enriched * with the steam evaporated in 
the Diesel jackets and transmits the power direct, as in 
steam locomotives, without the intervention of any gears, 
or as compared with the very latest system in which 
steam, generated in the Diesel cylinder jackets and ex- 
haust, is compressed by its pistons into direct-acting trans- 
mission cylinders, without gears, and the exhaust from 
which & ‘by consecutive processes, condensed, and again 
pumped into the circulation of the jackets to continue 
the eycle indefinitely—or the Jacob Perkins continuous 
cycle boiler-heating system adapted to Diesel engines. 
These later systems, arrived at after a series of costly 
experiments, are stated to give steam-air (Zarlatti) 0.7 

steam only (Cristiani) 0.825, transmission efficiency at 
the driving tires ; as against the general rail average of 
0.95 proved in dynamometer tests of ordinary Italian 
steam locomotives. The draw-bar efficiency is, of course, 
very much lower, but that is not reckoned in Diesel tests. 
With the Lentz oil and gear transmission, 0.7 to 0.75 
is claimed. 

The electric drive was adopted in the equipment illus- 
trated because it enabled an electric motor vehicle on 
the train to be driven from the Diesel when heavier trains 
were necessary. 

With this combination, when actually serving, the usual 
low brake horse-power of the Diesel motor, per ton of the 
motor vehicle (in this case brake horse-power 440 = 44 
tons = 10 horse-power per ton) compares more favourably 
with the latest saturated steam compound locomotives of 
30 indicated horse-power per ton, or 28 rai] horse-power 
per ton. 

With its great thermal efficiency, which is stated to be 
three or four times greater than that of ordinary Italian 
locomotives, and twice as great as that of the most recent 
compounds burning oil, the slight inconvenience of its 
heavy weight cannot be reckoned ; while it has the con- 
siderable advantage of requiring little water, which is a 
matter of urgent importance in many parts of Italy, in 
addition to its being always ready for service and requiring 
only one attendant. 

The equipment throughout was specially designed for 
railway working, and is the result of a long series of special 
experiments with all components, and, in particular, for the 
operation on frequent and long gradients of 1 in 16 on the 
line between Calabro and Lucane, in Calabria, on the 
Italian Mediterranean Company's system, with a gauge 
of only 950 mm. and with curves of 100 m. radius. 

The Diesel engine has six cylinders 200 by 300 mm. 
working on the two-stroke cycle, developing 440 brake 
horse-power at 500 rev olutions per minute, the minimum 
oil consumption then being 210 grammes (0.426 Ib.), with 
oil of not less than 18,000 B.Th.U. per pound, or 3,374,000 
total B.Th.U. per hour, of which 30 per cent., or 1,012,000 


B.Th.U. per hour, must be dispersed to maintain the 
efficiency. The solution of this problem by the designers, 
’.1.A.T., after protracted experiments, was a double-ended 


or daplex vehicle, with two large fans of 42in. diameter 
mounted above the roof at each end. 

The locomotive has eight driving wheels of 950 mm. 
diameter, and hauls from 75 to 108 tons inclusive, according 
to the gradients and the speeds, and depending on the 
inclusion of an electric motor coach or not. 

The valve gear of the Diesel is run by overhead shaft, 
which also drives the scavenging valve and the oil injec- 
tion. The fuel-oil pumps have multiple valves, one to 
each of the cylinders, regulated by hand, as also by auto- 
matic control through the usual centrifugal regulators, the 
latter automatically regulating the lord and speed of the 
Diesel to correspond with the variations of load on the 
dynemo driving the loccmotive, besides providing for 
any unfcreseen variations in the limit load beyond 3 or 
4 per cent. of the normal. 

The scavenging pump is of a double-ecting type with its 
distributing valve operated by a shaft. Air compression 
is effected through a special form of pump of the three- 
stage type fixed at the head of the motor on the compressor 
side along with the cooling auxiliaries. 

The cold water circulation forms a group set apart | 
from the Diesel, and consists of a centrifugal fan direct 


interchangeable elements, mounted on the highest part 
of the roof or lantern, and partitioned from the interior 
of each cab by a well of tinned metal serving to carry off 
any small leakage from the radiators and to ensure water- 
tight conditions under the spray from the fan in wet 
weather. The fans draw in the air through a round hole, 
in each side of the car, communicating directly with the 
ventilator well, and from which it is projected upwards 
through the radiator elements above the fan. At the same 
time water is drawn from the auxiliary cold tank and 
forced throughout the oil cooling system, and thence 
through the cylinder jackets into the radiator above, 
whence it falls into the cold tank to again re-enter the 
circulation. 

The electrical equipment, which was mede by the Tecno- 
masia Brown-Boveri, consists of a dynamo direct 
coupled to the Diesel by a flanged shaft, at whose ex- 
tremity is the dynamo exciter—see longitudinal section— 
which is run through geared transmission at 2000 revolu- 
tions per minute, developing about 20 kilowatts at 120 
volts pressure. The dynamo is of the ordinary ventilated 


pressures of from 5 to 7 atmospheres, and is fitted with the 
usual automatic pressure governor. 








A New High-speed Cruiser. 


By the courtesy of the William Cramp and Sons Ship 
and Engine Building Company, of Philadelphia, we are 
able to reproduce a photograph of the United States 
scout cruiser Marblehead running her full-power trial. 
This ship belongs to the “‘ Omaha “’ class, comprising ten 
vessels of uniform design, of which Messrs. Cramp have 
built no less than five, viz., Richmond, Concord, Trenton, 
Marblehead, and Memphis, the last named being due for 
delivery at any moment. The type has a length of 555}ft. 
overall, a breadth of 55ft., a mean draught of 14}ft., and 
a normal displacement of 7500 tons. The engines are 
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type carried on a single base, generating continuous cur- 
rent and giving, at 500 revolutions per minute, a pressure 
variable from 300 to 500 volts and a continuous output of 
250 kilowatts. The pressure variation is obtained by 
means of a controller placed in each cab operating by the 
insertion of more or Jess resistence in the field circuit of 
the dynamo—-a system somewhat similar to the Ward- 
Leonard, and permitting of a close regulation of the train 
speed without involving sudden and continual variations 
of power output by the Diesel engine. The exciter, be- 
sides exciting the main generator, provides energy for the 
auxiliary circuits, as motor compressor, motor pump, miotor 
ventilator, and for charging the battery of accumulators, 
&e. &e. 

Motors.—The motors are geared one to each of the four 
axles of the car. They present certain unusual charac- 
teristics as were necessitated by the rail gauge of-only 
37}in., with gradients attaining as much as 1 in 16; they 
are series wound, with six main and six auxiliary poles, 
and are able to develop continuously some 72 horse-power 
at 400 volts with 800 revolutions per minute, Power is 
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CRUISER MARBLEHEAD 


called upon to develop 90,000 shaft horse-power, which 
should give a speed of 33.7 knots at normal load. The 
Richmond and Concord and the Trenton, Marblehead, and 
Memphis were built under two separate contracts. It 
was required that one vessel of each group should undergo 
the full series of fuel consumption trials, the remaining 
vessels being subjected to a four-hour full-power sea trial 
only. Of the first group the Richmond, and of the second 
group the Marblehead, were selected for the complete 
series of trials. In the case of the Marblehead, on a run 
over the measured mile, 95,950 shaft horse-power was 
developed, and a speed of 35.02 knots was attained. The 
average shaft horse power developed during the four-hour 
full-power trial was 93,800, the mean speed working out 
at 34.42 knots. The performance of all five vessels on 
the four-hour trial was practically identical, the maximum 
variation in shaft horse-power being approximately 1500, 
with corresponding minor variations in speed. The first 
three ships have also unde gone their fine] trials, v hich 
are carried out by the naval authorities six months after 
delivery, and on these trials the average shaft horse-power 
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developed during a four-hour run was between 97,000 
and 98,000. The photograph here reproduced was taken, 
we understand, at the moment when the Marblehead was 
steaming at her utmost speed of 35.02 knots on the meas- 
ured mile, and is therefo.e of special interest. The absence 
of any phenomenal wave formation, despite the immense 
velocity at \ hich she is moving, speaks well for the lines 
of the ship, while the sharpness of the view indicates that 
there was little vibration. We should add that the 
Marblehead, with the possible exception of her sister ship 
Detroit, is the fastest cruiser at present afloat under any 
flag. 








Mortising, Boring and Gaining 


Machine. 


Tue combined mortising, boring and gaining machine 
illustrated herewith has recently been constructed by 
John Pickles and Son (Engineers), Limited, of Hebden 
Bridge, for a Canadian wagon works. 

The bed consists of two separate castings, on one of 
which is mounted a heavy cast iron column, on which the 
frame supporting the gaming or trenching head and its 
fittings is carried. This frame is mounted on steel rollers, 
and can be given horizontal movement by means of rack 
and pinion, as well as a vertical movement which is easily 
adjustable by a counterbalencoed lever in front of the 
yaining head. The gaining spindle revolves in heavy double 
row ball and roller bearings, enclosed in dustproof housings. 
The automatic feed for the gaining head is driven from 
cone pulleys, and consists of powerful goaring driving on 
to a rack on the gaining ram. Adjustable stops regulate 
the length of stroke, and automatically reverse the feed, 
the employment of the control lever only being necessary 
for starting or stopping. Automatic belt tensioning 
idlers are carried on an adjustable framo at the back of the 
machine. The range of tho head is 18in. horizontally and 
19in. vertically, the table taking timber up to I18in. 
square. 

On the other bed casting, the mortising and boring 
stendards are carried. The mortising is performed with 
a squaro hollow chisel, having a revolving auger inside, 
the latter removing the core as the chisel is forced down. 
The mortising head is provided with a horizontal adjust- 
ment operated by a large hand wheel, and also with a rack 
and pinion, with a quick-acting locking devico. The feed 
of the chisel is controlled by means of a hand lover placed 
on the right-hand side of the mortising head, which stops, 
starts or reverses the feed at any point of the stroke. This 
lever operates two expanding clutches running in opposite 
directions, and driven by machine-cut gearing enclosed 
in a bath of oil. These clutches are connected to a quick- 
thread vertical screw, which actuate the mortising ram. 
The headstock of the mortiser is mounted on steel rollers 
moving on planed ways on the main frame. The stroke 
is variable at will. Tho mortising spindle revolves in 
heavy double-row ball and roller bearings, and is fitted 
with ball thrust bearings to tako up the thrust and support 
the weight of the spindle. The spindle is driven by a 
belt running over jockey pulleys on to a countershaft at 
the back of the machine. 

The boring spindles are three in number, but the number 
may be varied, and two extra canting spindles may be 
fitted on each side if desired. All the boring spindles are 


mounted in heavy double-row ball and roller bearings. | 


Eech spindle has an independent loose traverse by moans 
of a hand lever, and may be locked in any position. 
Different speods are provided, so that the correct speed 


for each size of bit may be approximated. A single belt 
drives all the spindles from a countershaft at tho back of 
the machine, the belt passing over jockey pulleys, one of 
which acts as a tightener. A hand lever provided with a 
clamp controls the horizontal movement of the spindles. 
The spindle feed is operated by a counterbalanced rod, a 
weight tending to balance the pull in each case. 

A travelling table connects all the three parts of the 
machine. It consists of steel girders braced together, and 
carried on flanged wheels supported on stands, the five 
centre pairs of wheels being fixed to the machine base 
plates. The timber is held firmly in position whilst being 
worked by means of adjustable rollers and quick-acting 
clamps. The table may be operated by a hand wheel and 
a rack and pinion, or by a power traverse actuated by a 
clutch and gearing, which may be instantly stoppod or 
started from a foot lever placed in front of the machine. 
The machine is arranged to accommodate timber up to 
18in. square by 40ft. long. The capacity of each boring 
spindle extends to holes up to 3in. diameter through timber 
18in. deep. Mortise holes up to 2}in. square, and a groove 
of any width by repoated action, or up to 6in. wide at one 
stroke, may be made. If desired, the machine can be 
made in three separate units, each having an independent 
table. 





Repairing an American Dry Dock. 


Tue dry dock at the Philadelphia Navy Yard, which is 
said to be one of the largest of its kind— it is 142ft. wide 
between copings by 1025ft. long—-was not water-tight 
from the time it was built, and the extent of the leakeges 
led, in 1921, to a serious investigation with the object of 
determining the possibility of steunching the leaks and 
assuring the structure from possible future collapse. The 
works which were carried out in consequence of this 
investigation were recently described to the American 
Society of Civil Engineers by Mr. W. M. Angas. 

It appears that the dock is founded on a layer of red 
clay underlaid by a layer of water-bearing sand. It is of 
reinforced concrete, and trouble was experienced with the 
infiltration of water, which carried a considerable amount 
of silt through the construction joints. The extent of the 
leakage was measured, and was found to amount to some 
140 cubic feet per minute. An effort was made to stop the 
flow by driving cypress wedges into the cracks, but as 
one leak was staunched the water broke out in another 
direction. It was then discovered that the leaks were 


| eroding, from round about the dock, from 1 to 2 cubic 


yards of solid material a day, which, obviously, could not 
he allowed to continue unchecked, and it was decided that 
drastic steps would have to be taken. 

Two general methods of grouting the leaking construc- 
tion joints in the dry dock were considered. The first 
method, which had proved moderately successful in 
stopping small leaks through the floor where the most 
serious settlement had taken place, was to insert grout 
pipes into construction joints and leaks in the floor when 
the dock was empty, to extend the pipes to the coping of 
the dock, and to connect them with a compressed air 
grouting machine of the usual type. The dock was then 
flooded, and grout was forced through the long and meces- 
sarily somewhat tortuous piping. The great advantage 





of the method was that it assured proper conditions under 
which the cement could set, because, with the dock flooded, 
pressures inside and outside were equalised, and there was 
no flow to wash out or disturb the grout. The method, 
however, was open to two serious objections, First, it 
would necessitate the frequent and expensive flooding and 
unwatering of the dry dock as the work progressed ; and, 
secondly, the long lines of pipe leading from the coping 
to the floor of the dock would be likely to become choked 
before the cavity had been satisfactorily filled with grout. 

The second method which was adopted, contemplated 
drilling a large hole through the floor of the dock, into a 
big fissure in the clay blanket, thus allowing the leakage 
to enter the dock freely through this artificially made 
relieving vent and reducing the flow through the construc- 
tion joints and other leaks so that they could be grouted 
with the dock empty. Those leaks most remote from the 
fissure in the clay were to be grouted first, progressing 
from both ends toward the fissure, until the entire dock 
was t.ght, with the exception of the relieving vent. Grout 
pipes were then to be connected to this relieving vent and 
led to the coping, the dock was to be flooded, and any 
cavity which might exist below the vent was to be grouted 
with machines placed on the pavement at the side of the 
docx. 

The actual work of repairing the dock was started by 
drilling the relieving vent through the floor of the dock 
over the fissure in the red clay. An ordinary portable 
artesian well-drilling rig was used, and did the work 
quickly and effectively. 

The hole through the floor of the dock was started with 
a l2in, drill, and carried to a depth of 5ft. with this tool. 
An 8ft. length of 10in, steam pipe was then inserted into 
the hole and securely fastened with a caulked lead joint. 
At its upper ead it was equipped with a flange and valve, 
so that the flow through the floor could be controlled when 
the drill broke into the fissure below. Drilling was then 
resumed with an 8in. tool and carried through the dock 
floor and the timber crib which had originally been built 
over the fissure in the clay. At first the flow was dis- 
appointingly small, but it soon increased, and an examina- 
tion of the various leaks in the dock showed that those 


| near the caisson stopped flowing entirely when the 10in. 


valve on the vent was opened, and all the others were 
greatly reduced in volume, 

A rock drill was used for drilling grout holes into con- 
struction joints and cracks. This work was slow, as the 
drills frequently jammed, but the holes were finally carried 
almost through the floor of the dock. Those near the 
eaisson were drilled first ; the drill gang was then moved 
toward the relieving vent, preparing each leaking joint for 
the grouting gang which followed closely. In many cases 
the grout worked along under the dock a number of feet, 
closing other leaks. When the vent was reached, a number 
of closely interconnected leaks near-by were grouted, and 
the gangs were then moved to the head of the dock, from 
which they again sterted working towards the vent. 

The experience of the contractor indicated the necessity 
of maintaining an almost constant flow of material to 
prevent its setting in the grout pipes. Thereafter, three 
grouting machines were mounted as a battery on a heavy 
timber platform, which could be readily moved by the 
dry dock cranes. 

It was found necessary to use neat cement in grouting 
small cracks, while an equal mixture of Portand cement 
and fine building sand was used in the larger cracks. 
Grout wes mixed to the consistency of thin gruel. Com- 
pressed air at a pressure of 100 lb. per square inch was 

| used in forcing the grout into the leaks. Lower pressures 
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were also tried, but they led to frequent trouble with 
choked pipes. Soft wood wedges were used to caulk 
joints in the drainage culverts temporarily and on the 
dock floor to prevent the escape of grout. 

Grout placed in three spots near the caisson seat by the 
methods described completely stopped all silt-carrying 
leakage in the outer 200ft. of the dock; but while a night 
shift was grouting leaks in the west side of the dock, a 
big crack opened in the floor through which a large volume 
of water entered, notwithstanding that the relieving vent 
was wide open. The recently placed grout was washed 
out in a few minutes, and after four or five hours spent in 
futile attempts to caulk the new crack with big wooden 
wedges, work was suspended until daylight. A careful 
examination revealed a serious situation—the dock 
floor was found to have lowered several inches, and to have 
cracked where settlement had occurred during con- 
struction. In sinking, however, the main floor had pulled 
away from the thin upper layer of concrete, which had 
previously been added to bring the floor to grade. The new 
settlement and cracking of the floor, therefore, had not 
been noticeable until the grout worked its way between 
the floor proper and the thin top layer, thus forming a 
sort of blister, which finally burst and showed the true 
state of affairs. 

The top layer of concrete was completely removed to 
make a thorough inspection possible. Nothing in the way 
of repairs could be accomplished until the flow of water 
through the crack was stopped, and the only practical 
method of accomplishing that was to increase the flow from 
the relieving vent. A Gin. electrically driven centrifugal 
pump was therefore connected to the vent to increase the 
flow. Originally, wire strainers were installed between the 
top of the vent and the pump, but removed when they were 
found to clog with lumps of clay that readily passed through 
the pump. With the pump running, there was no leakage 
on to the floor through the newly opened crack, and very 
little into the drainage culverts. Grouting was resumed 
therefore and carried out without further mishap. 

An examination of the dock made after the grouting 
was completed and with the relieving vent closed, showid 
that all silt-carrying leakage had been stopped, but that 
the clear side-wall leakage had not been affected. The 
total flow was then 75.0 cubic feet per minute, and the 
total of the caisson leakage—clear water entering the dock 
from various sources—and non-silt-carrying side-wall 
leakage, 74.6 cubic feet per minute. The flow from the 
dock floor therefore was negligible. There was still in all 
prebability a considerable cavity under the dock, how- 
ever, and repairs to the dock could not be considered 
complete or satisfactory until it had been filled. 

Four 2}in. pipes were suspended from a cable slung 
across the dock, so that the pipes ran straight from the 
west coping to the relieving vent. Three of these pipes 
were connected to the relieving vent with pieces of 2}in. 
fire hose, while the fourth was run to an independent grout 
hole drilled near by. A lin. pipe was slung with the others 
and connected to the relieving vent to permit the escape 
of any air that might be carried down with the grout. 
Before the dock was flooded a light line was made fast 
to the body of the valve on the relieving vent to enable a 
diver to find it readily, as the water of the Delaware River 
is so dirty it is impossible to see anything at a depth of 
more than Sft. or 10ft. In the meantime, the grouting 
machines were given a thorough overhauling and set up on 
the pavement to the west of the dock, so that the flexible 
hose from the battery of machines could be_readily con- 
nected to any of the four grout pipes. Materials for several 
hundred cubic vards of grout were also assembled at the 
machines, and arrangements were made for the quick 
delivery of more sand and cement if needed. 

Grouting of the cavity under the floor was started on a 
Monday morning, three complete shifts of men having been 
organised and trained in the operation of the machines, 
so that there would be no interruptions in flow. The work 
lasted 112 hours, duri: g which time 255 -cubie yards of 
yzrout were forced under the dock floor. 

The long pipes proved liable to stoppage in spite of the 
straight leads that had been provided ; two of the four 
pipes choked up prematurely, and became useless. All 
four pipes were thus affected off and on during the progress 
of the grouting. When the pipe in use choked up, the 
battery of machines was at once connected to another 
pipe, and efforts were then made to free the disabled one 
while the grouting continued. A jin. pipe, long enough to 
reach down into a grout pipe to its lower hose connection, 
proved to be most effective in freeing the choked pipes. 
An air hose was connected to this jin. pipe, so that every- 
thing in the grout pipe above the stoppage would be 
brought out by air-lift action. The pressure of water under 
the dock would then usually blow out the stoppage and 
free the pipe. 

Neat cement was used for the first few hours of grouting, 
in order to reach the more remote parts of the cavity and 
provide a good bond between the bottom of the dock and 
the 1: 1 grout that was used during the remainder of the 
operation. As the work progressed, frequent inspections 
were made by a diver of all connections, and also for a 
possible filling of the drainage culverts with grout, by 
soundings into the culverts from the floor drains, using a 
long stick. Although all possible care was taken to pre- 
vent the entrainment of air, undoubtedly a great deal was 
carried be ow the floor. The lin. vent pipe was used to 
get rid of some of this air, and some found its way through 
small leaks in the floor, causing violent bubbling. 

After 108 hours of work, small flows of grout appeared 
from the construction joints in the side walls of the dock 
above the water line, indicating that the cavity in the red 
clay was completely filled, and the grout was finding new 
‘hannels of escape. Grouting was continued therefore to 
the end of the shift * for good measure,” and was stopped 
at 4 p.m. on Friday, just 112 hours after it was commenced. 
The grout was allowed ten days in which to set, and the 
dock was tl en unwatered. Inspection showed that all silt- 
carrying leakage had been stopped, but that, as had been 
expected, the clear side-wall leaks had not been affected. 
No appreciable quantity of grout hed found its way into 
the drainage culverts or on to the dock floor. 

The clear leaks through the side walls and also those 
into the drainage culverts were successfully caulked with 
Jead wool and oakum afte: the completion of the grouting 
operation. This method was also applied to leaks originat- 
ing in the filling culverts. 





Obituary. 


ROBERT WHITE. 


WE regret to have to put on record the death of Mr. 
Robert White—senior partner of Messrs. Robert 
White and Partners, of Westminster—which took 
place at his home at Hampstead on the 20th inst. 

Robert White was the son of Robert White, of 
Glasgow, and was born in that city on December 2nd, 
1842. After completing his scholastic studies, he 
served for two years with the firm of P. and W. 
MacLellan in the Clutha Works, Glasgow, and subse- 
quently for four years, as pupil and assistant, with 
the firm of Robson, Forman and McCall, civil engi- 
neers, Glasgow, being engaged upon the Wemyss Bay, 
Milngavie, Busby, and Blane Valley Railways. In 
1864 he was given the post of resident engineer of the 
Peterborough, Wisbech and Sutton Railway, under 


Mr. G. B.—-afterwards Sir George Barclay—Bruce, 
until the completion of the work. He was then 
appointed resident engineer on the Whitehaven, 


Cleator, and Egremont Railway, being engaged upon 
the completion of the Marron Valley extension, the 
construction of the Egremont and Sellafield exten- 
sion and other branches. 

In 1869 Mr. White entered the service of the Great 
Southern of India Railway Company as first-class 
assistant engineer, and he remained in India in the 
service of that company and of its suecessor, the South 
Indian Railway Company, until 1881, rising to the 
position of deputy chief engineer, and acting as chief 
engineer of the line. During his service in India he 
had charge of the construction of a large portion of 
what is now the metre gauge system of-the South 
Indian Railway. In 1881 he retired from service in 
India, and on returning to England he engaged in 
various works, including parliamentary and other 
surveys. He visited Asia Minor for the purpose of 
reporting upon the property of the Smyrna Quays, and 
also the Rio Tinto .Company’s Railway in Spain in 
connection with a large steel bridge which he designed 
for that company. 

In 1888 Mr. White entered into partnership with 
Sir George Barclay Bruce, engaging in general engi- 
neering practice, including works carried out by the 
firm in connection with the Burnos Ayres Grand 
National Tramways, the Rio Tinto Railway and Pier, 
the Beira Railway and Pier, and Ceara Harbour. 
He was for many years associated with Sir George 
Bruce as consulting engineer to the South Indian 
and Great Indian Peninsula Railway Companies in 
London, and he was, with Sir Douglas Fox, joint 
engineer of the Cardiff Railway, and carried out 
important works in connection with its construction. 

On the death of Sir George Bruce in 1908, Robert 
White continued the practice of the firm under his 
own name. Thereafter he devoted himself more par- 
ticularly to his duties as consulting engineer to the 
Great Indian Peninsula and South Indian Railway 
Companies, involving the design of many important 
works on those railways, and he also acted in an ad- 
visory capacity in connection with a number of Indian 
railways. In 1919 he took into partnership his chief 
assistant, Mr. Cyril Hitchcock, M. Inst. C.E., M. I. 
Mech. E., and his son, Mr. Bruce Gordon White, 
M.I. Mech. E., M.L.E.E., while in 1923 he also took 
into partnership his son Colin Robert White, 
M. Inst. C.E., M.1.E. (India), and practised under the 
style of Robert White and Partners. He was elected 
a member of the Institution of Civil Engineers on 
January 11th, 1870, and a member of the Institution 
of Mechanical Engineers in 1901. He served for some 
years as a member of the Committeee of Management 
of the Benevolent Fund of the first-named Institution. 
He was a member of the British Engineering Standards 
Association, having served on the Sectional Locomo- 
tive Committee from its formation in 1902, and on 
the Locomotive Conference formed at the request of 
the Secretary of State for India to prepare designs for 
standard types of locomotives for Indian Railways, 
and also on the Sub-committee on Iron for Railway 
Rolling Stock from its formation in 1907, until in 1920 
he retired from active participation in the work of 
the Association. 


JOHN ROBERT BILLINGTON. 


THE death is announced of Mr. John Robert 
Billington as having taken place on Sunday last, the 
22nd inst. Mr. Billington, who was born in April, 
1873, started at Horwich Works when a boy in 
January, 1889, and served his apprenticeship in the 
works, being transferred to the drawing-office at 
Horwich as draughtsman in October, 1894. In 1901 
he was appointed in charge of the department for 
the physical testing of materials, and in May, 1904, 
he was made manager of the gas department under 
Mr. George Hughes, then chief mechanical engineer 
of the cold Lancashire and Yorkshire Railway. He 
was promoted to the post of chief draughtsman when 
Mr. Z. Tetlow resigned in June, 1913. 

Upon the grouping of the railways now forming the 
London, Midland and Scottish Railway, Mr. Billington 
was appointed to the position of technical assistant 
to Mr. George Hughes, C.B.E., chief mechanical and 
electrical engineer of the company, and was holding 
that appointment at the time of his death. He repre- 
sented Mr. George Hughes on behalf of the railway 





company at several investigations abroad in connec- 
tion with railway traction, both mechanical and elec- 
trical. He was an associate member of the Institu- 
tion of Civil Engineers, a member of the Institution 
of Mechanical Engineers, a member of the Manchester 
Association of Engineers, an associate member of the 
Institution of Electrical Engineers, the Institution 
of Locomotive Engineers (London), &c. 

From the time he first went to Horwich, Mr. 
Billington was a regular and brilliant student at the 
technical classes at Horwich Railway Mechanics’ 
Institute, gaining many successes in various subjects, 
and in 1897 won a Whitworth Exhibition, that being 
the second case, out of a total of three won by students 
at the Horwich Institute so far. He was of consider- 
able technical ability, and his opinions in every branch 
of mechanical and electrical engineering were highly 
valued by his chief and others in the railway world. 
He had many scientific pursuits, including astronomy, 
photography, wireless telegraphy and telephony, was 
one of the pioneer motorists in the district, and also 
kept himself well abreast of the times in engineering 
matters. Although not a member of any public body 
in Horwich, he was for some years on the teaching staff 
in technical subjects at the classes of the Institute, 
and was a member of the Institute Management Com- 
mittee. It would be hard to find anyone more highly 
esteemed by those on the railway with whom he came 
in contact, and his loss will be very severely felt. 








SIXTY YEARS AGO. 


In our issue of March 24th, 1865, we reviewed a book 
entitled ‘‘ The Life, Times and Scientific Labours of the 
Second Marquis of Worcester; to which is added a 
Reprint of his Century of Inventions and a Commentary 
thereon.”’ The work was written by Henry Dircks and 
was published in London by Bernard Quaritch. Without 
wishing to undermine the reputation of Lord Worcester 
for scientific attainments far in advance of his age and for 
inventive genius of a very high order, we took strong 
exception to his being regarded as the inventor of the 
steam engine, a position claimed for him by Mr. Dircke. 
It would not be less unfair, we wrote, to call St. Paul the 
author of the Bible or Sir John Moore the victor of the 
Peninsular War. No one man could aspire, we argued, 
to the merit of having invented the steam engine. In 
addition, although the arrangement of the water-raising 
apparatus which the Marquis of Worcester set up on the 
banks of the Thames at Vauxhall could only be con- 
jectured, it was supposed to have been something not 
unlike Savery’s apparatus, a device which, we wrote, it 
was clearly a misuse of language to call an engine. Nor did 
the Marquis discover the expansive force of steam, having 
been preceded in that matter by Porter, Rivault, Branca, 
and de Caus. In searching for the man who discovered the 
mechanical properties of steam we were bewildered by a 
host of claimants, but if we wished to decide who deserved 
most credit for the invention of the steam engine it was a 
mistake to go further back than Newcomen—if indeed 
it were wise to go back so far. In a leading article 
in the same issue we argued hotly in favour of the pro- 
vision of means whereby the passengers in a train could 
communicate during a journey with the guard. A recent 
murder on a London railway and a’ two-hours’ struggle 
with a maniac on a London and North-Western carriage 
were instanced as examples of the occasions on which some 
form of communication would have proved most desirable. 
Lest they might be regarded as exceptional, we gave addi- 
tional and less dramatic instances of emergencies—of 
carriages on fire, of a broken axle, and of a coach derailed—- 
in all of which the helpless passengers had to suffer pro- 
longed periods of agony and terror without being able to 
eall the guard’s attention to their predicament. The 
railway managements, it seems, were very slow to move in 
the matter, largely, it would appear, because they were 
afraid in any way to put the control of their trains into the 
passengers’ hands and because of the assumed extent to 
which any system of communication would be used unneces- 
sarily by mischievous persons. A letter from her Majesty the 
Queen was required to bring the importance of the subject 
home to the railway managers, and at the time of writing 
the whole matter was in the hands of a Parliamentary 
Committee. We urged that elaborate electric or pneumatic 
equipment was wholly unnecessary and that it was quite 
practicable and sufficient to employ a cord as the means 
of communication, a method then extensively used in the 
United States and Canada and already employed in this 
country for establishing communication between the 
guard and the driver. 








“ ’ 


A PAINTED “ tiger,”” whose eyes glowed furiously when 
you waved a hand or made a step towards him; and a 
kettle which, although suspended in mid-air by thin 
strings, poured water continuously from 8.30, when the 
guests arrived, until 11.30, when they left. These were 
among the exhibits which appealed especially to non- 
technical people at the conversazione held by the Cam- 
bridge University Engineering Department at the Labo- 
ratories. The “ tiger ' experiment was arranged to demon- 
strate the relaying powers of triodes, but the inexhaustible 
kettle was a pure conjuring trick; for, inside the jet of 
water which flowed from the spout was a glass tube-— 
imperceptible to the observer—which acted as a supply 
pipe. In the aeronautical section, an examination of the 
exhibits, showing a photographic survey of the district 
round Cambridge, revealed that a satisfactory method of 
carrying out accurate aerial surveys has been discovered. 
In order to keep the surveying aeroplane on a straight 
course, when taking the photographs, the pilot flies entirely 
by instruments. Within the last few weeks the tull-scale 
experiments which have been conducted at Cambridge 
upon the control of aeroplanes flying at stalling angle—or 
roughly, at low speeds—have given definite results. These 
results are likely to have far-reaching effects upon the 
safety of travel by air. At present, however, the exact 





nature of the experiments is not available for publication. 
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A Suspended Furnace Arch. 


One of the diticult problems which confront the 
designer of the large modern power station boiler is, of 
course, the provision of a refractory arch, which will span 
the very wide grates now commonly adopted. It is, in 
fact, customary in many cases to split up the span into 
several sections in order to bring the individual arches 
within reasonable dimensions. Alternatively, there have 
been developed several schemes for supporting the indi- 
vidual blocks of refractory material which go to form the 
arch, by means of a steel framework, and in such cases 
the width of the span is settled only by the strength of the 
steelwork. 

We had the opportunity recently of investigating arches 
of this latter type in two large power-houses near London, 
and the engravings below illustrate the manner in which 
they are put together. The arch in question is known as 
the Liptack, and was originally brought out in america, 
but is now being manufactured in this country by Liptak 
Furnace Arches, Limited, of 38, Victoria-street, West- 
munster. 

Besides possessing the merit of practically unlimited 


width—-spans of over 30ft. can be quite conveniently 
covered—-the suspended arch has the advantage that it is 
flat; it is, in fact, not an arch at all, but a flat ceiling. 


The result is that the heat which it radiates back on to 
the fire, when once it has become incandescent, is evenly 
distributed all across the grate, and ignition of the fuel 
is correspondingly well balanced throughout the fire. 
Another advantage is the even distribution of the hot 
gases as they leave the furnace, so that they are well 
spread over the heating surface of the boiler. 

The general construction of a Liptak furnace arch is 
well illustrated by Fig. 2, while the details of an individual 
installation for a boiler already at work before the new 
arch was introduced are given in the line drawing, Fig. 1. 

It will be noticed that the main support for the refractory 
blocks is provided by a series of standard rolled joists, 
which may be carried in any convenient manner, and the 
whole structure of refractory arch blocks is suspended 
from this framework. On to the lower flange of the main 
joists there are slipped a series of cast iron clips or hangers, 
which are used to suspend transverse cast iron girders. 
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ing off the sides and ends of the arch, but only a com- 
paratively limited stock of bricks is needed for repair 
purposes. 

It would, of course, be possible to form a suspended 


The lower blocks are generally slid into place dry, but 
when the furnace is to be worked under forced draught, 
they are first dipped into cement. The sides of the arch 
are sealed with fire-brick tiles, as can be seen in Fig. 1, 








FIG. 3—-SUSPENDED ARCH AFTER 


arch with a single thickness of blocks, but the double 
layer used in the Liptak design has the advantage that the 
lower blocks can be allowed to waste right away before 
they need be replaced, as there is still the upper row to 
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A PERIOD OF SERVICE 


so arranged as to make an air-tight joint and yet allow 
for expansion and contraction. 

The ignition arch, at the front of the furnace, is sus 
pended from a separate girder, by means of deep cast 
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FIG. 1. ARRANGEMENT OF LIPTAK FURNACE ARCH IN AN EXISTING BOILER 


The clips are of a standard shape, and are so formed that 
the girders can be set at any inclination without altera- 
tion. The girders also are standardised, but naturally 
have to be of a length appropriate to the arch. There 





protect ths ironwork from the flames. 
by the makers show that a thickness of 4in. of fire-brick 
is ample to prevent the metal parts from becoming danger- 
ously hot, and on the occasion when we inspected the 





Tests carried out 








FIG. 2--CONSTRUCTION OF THE ARCH 


are two main shapes of arch block, one of which rests on 
the lower flanges of the cast iron girders, and has a depend- 
ing T-shaped head. The lower blocks have corresponding 
T heads, which fit between the upper blocks, and corru- 
gated sides. A few special blocks are necessary for finish- 


arches in service the framework was so cool that it could 
be handled comfortably. 

In erecting these arches, the upper layer of blocks is 
usually set with high-temperature cement, and the joints 
are grouted on the top with fire-clay to make them air-tight. 


iron brackets—as shown in Fig. 2. The blocks are similar 
to those used for the main arch, and the plain bricks above 
them are carried by cast iron plates fitted between the 
hangers, so that the blocks can be renewed without dis 
turbing the brickwork. In fact, the whole errangement is 
such that repairs can be carried out with a minimum of 
disturbance. The curtain wall, at the back of the arch, 
is supported by short cast iron extensions, which are 
clipped on to the ends of the cast iron girders, and here, 
again, the plain brickwork is carried separately from the 
main blocks. 

In Fig. 3 we give an illustration of one of these arches 
after it had been in service for some considerable time. 
It will be noticed that although the arch is both wide and 
deep, it has not lost its shape in spite of the high tempera 
ture to which it has evidently been subjected 








COOPERS HILL WAR MEMORIAL PRIZE. 


Tue Coopers Hill War Memorial Prize, which was 
founded by members of the Royal Indian Engineering 
College, Coopers Hill, in commemoration of members of 
the College who fell during the war, is awarded annually 
by the Institution of Civil Engineers and triennially in 
turn by the Institution of Electrical Engineers, the School 
of Military Engineering, Chatham, and the School of 
Forestry, Oxford. 

The prize, which consists of 


(a) A bronze medal, 


(4) A parehment certificate of award, 


\ money prize of the value of about £20, 


(e) 
is awarded for the best paper on a professional subject 
selected by the Council making the award. 

The triennial award fells this year to the Council of the 
Institution of Electrical Engineers, which has selected for 
the subject of competitive monographs ** The Applications 
of Electricity to Metalliferous Mining.”’ Papers submitted 
for the above purpose should reach the secretary of the 
Institution not later than October 31st, 1925. The award 
for 1925 is limited to corporate members of the Institution 
who were under thirty years of age on January Ist, 1925. 
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Machine Tool Switchgear. 


Some neat and simple switch panels suitable for con- 
trolling motors in engineering and other works have been 
brought to our notice by the Electrical Apparatus Com- 
pany, of Vauxhall Works, South Lambeth-road. They 
were shown at the recent Machine Tool Exhibition at 
Olympia, where the makers had a very attractive and 
interesting stand. One of the most novel of these panels 
is the Junior model shown in Fig. 1. Panels of this type 
are made for fixing to the wall or they can be mounted on 
a circular cast iron pedestal which is bolted to the floor. 
All the control gear is enclosed in the case, which is 
provided with a hinged cover with a glass window, although 
a solid metal cover can be supplied if desired. The double 
pole drum type of isolating switch is mechanically inter- 
locked with the cover so that the latter cannot be opened 
whilst the isolating switch is in the “‘on” position, and the 
isolating switch cannot be closed whilst the cover is open. 
There is also a single pole magnetically operated circuit 
breaker fitted with no-volt and overload releases. 

In the design of this starter the maker's well-known 
patented inching principle, which ensures that all the 
cireuit breaking is done on the contactors and not on 
the starter contacts, has been employed. The overload 
release is free to operate at all times and the combination 
of the starter and contactor gives the advantages of a 
loose handle circuit breaker. For controlling variable- 
speed machines the panels are fitted with an interlocked 
shunt regulator. The single pole porcelain handle fuse, 
to be seen in Fig. 2, is in circuit with the one pole and 
the circuit breaker in series with the other pole. 
Aimmeters can be fitted if required. 

The switch pillar shown in Fig. 3 is also made for 
constant-speed or variable-speed motors and is fitted with 
isolating switches, which are very advantageous when 
there are no convenient means of disconnecting the 
pillars. The doors at the back and front of the pillar are 
interlocked so that operators cannot gain access to the 
live parts. Before either of the doors can be opened it is 
necessary to turn the isolating switch key to the “ off ” 
position, and it is therefore impossible for an operator to 
receive @ chock. The pillar itself is composed of heavy 
gauge steel, whilst the base and top of the pillar are made 
of cast iron. The base takes the form of a deep ring with 
feet for bolting to the floor, and the sides are drilled to 
receive the conduits. Armour clamps and sealing boxes 
are, however, provided if required. Two substantial cast 
iron pedestals are bolted to the base, and to these pedestals 
a pair of wrought iron uprights are secured for carrying 
the slate panel and all its fittings, including the resistance. 

The isolating switch is of the drum type with moulded 
insulation, and a hinged cover is fitted over its contacts. 
When the isolating switch handle at the front of the pillar 
is placed in the closed position the doors are automatically 
locked and cannot be opened until the handle is moved 
to the “ off ”’ position. 

The ironclad terminal compartment is designed to make 
the process of connecting up the panel as simple as possible, 
but the compartment and the isolating switch are enclosed 
to guard against the possibility of operators receiving 
shocks. All the other internal fittings are placed on the 
slate base together with the outgoing terminals. The 
starter has copper roller contacts which are easily renewed. 
As in the case of the other type of panel previousiy 
described, the circuit is always broken on the contactors 
and not on the starter. Moreover, no portion of the start- 
ing resistance can be permanently left in circuit, and the 
motor can only be started when all the starting resistance 
has first of all been connected in series with it. 

This resistance either consists of enamelled steel tubes 
wound with non-corrodible wire, unbreakable grids built 
up of non-corrodible strip or cast grids. The resistances 
are rated for one minute starts and are designed to pass 
75 per cent. of the full load current when the starter is 
placed on the first step. This current may, however, be 
imcreased when desired by short-circuiting one of two 
sections of the resistance, which can readily be done by 
removing the screws holding the copper roller contacts 


is 


the motor is being shut down. The regulating resistance 
is of the tube type and the resistance steps are arranged 
to give smooth speed variation. 

The contactors, which are designed on robust lines and 
suitable for the heaviest duty, are fitted with powerful 
magnetic blow-outs. The operating coils form a no-volt and 
overload release and, if desired, they may be fitted with 














FIG. 3--VARIABLE-SPEED SWITCH PILLAR 


a time lag device. The contactors are interlocked and are 
actuated by the starter handle. Moving iron or moving 
coil instruments may be fitted on the top of the pillar or at 
one side if necessary. 





THE COUNTING OF THE ATOMS. 


IN the last of the course of four lectures at the Royal 
Institution on the *‘ Counting of the Atoms,” Sir Ernest 
Rutherford said that the ratio of the charge to the mass 
and also the velocity of the individual atoms in a stream 
of electrified particles coulu be measured by observing the 
deflection of the stream in passing through a magnetic and 
an electric field. This ratio had been measured for 
electrons, and since the charge carried by the electron 














FIGS. 1 AND 2-SWITCH PANEL 


and by substituting a link for the washers under the screw 
heads. The resistances are hinged so as to facilitate replace- 
ment and the inspection of the wiring, &c. 

In most cases the field regulator is mounted at the side 
of the starter. It consists of a cast iron lever fitted with a 
laminated brush, which can easily be adjusted so as to 
take up wear. Button contacts are used for the regulating 
steps and a simple electrical interlock is provided to ensure 
that the regulator is placed in the full field position before 
the motor can be started. At the same time the interlock 
prevents the field being automatically strengthened when 





MOUNTING 


FOR WALL 


was accurately known, its mass could be deduced with 
certainty to be about 1/1840 of the mass of the hydrogen. 
atom. Ina similar way we have been able to measure the 
ratio of the charge to the mass for a stream of a particles 
emitted spontaneously from radium and other radio- 
active bodies. The results show that the a particles con- 
sist of helium atoms carrying not one but two positive 
charges. This result hed been verified by collecting the 
a particles after their charge had beeri neutralised and 
showing that they gave the characteristic spectrum of 
helium gas. 


The use of a particles first gave us a method for detecting 
the presence of a single atom of matter. The a particle 
which had a mass 4 was projected with such great energy 
from radio-active bodies that the individual a particle 
could be detected in a variety of ways. It produced a 
visible flash of light or scintillation in striking a crystal 
of phosphorescent zinc sulphide, and a visible effect on a 
photographie plate. The entrance of an a particle into a 
vessel can be readily detected by electric methods, and the 
actual number expelled per second by a gramme of 
radium—about 150,000 million—had been counted. Since 
the helium produced by radium which was due to the 
accumulated a particles could be measured, we could 
determine the actual number of a particles required to 
produce a cubic centimetre of helium gas. This method 
of counting the atoms is very simple and direct, and affords 
convincing evidence of the correctness of the various 
indirect methods for finding the number and mass of the 
atoms. Experiments were shown to illustrate the actual 
counting of a particles by the electrical method. By the 
use of an electron valve and relay, a lamp was lighted 
every time an a particle or swift electron entered the 
detecting vessel. 

Illustrations were then given of the cloud method 
developed by Professor C. T. R. Wilson, by which it is 
possible to photograph the tracks -of particles, whether 
a particles or electrons, which ionise the gas. By means of a 
sudden expansion of moist air, each ion becomes the centre 
of a visible drop of water. By this beautiful method, we 
can not only detect a swift atom or electron, but also show 
its actual path through a gas. By photographing the 
track, we are enabled to study at our leisure the incidents 
which occur in the very short time, often less than 
1/1000 millionth of a second, occupied by the passage of 
the particle through the gas. 

The researches during the past twenty years have thus 
given a complete verification of the atomic theory of 
matter, and supplied us with a variety of methods, not 
only for determining the weight and number of the 
atoms, but also for detecting individual atoms under 
special conditions. 








| A Double Expanded Pipe Nipple. 


An improved type of double expanded nipple for use in 
making connections to gas and water mains, where the 
thinness of the pipe wall precludes the ordinary screwed 











NIPPLE EXPANDER 


connection, has recently been introduced by J. Stone and 
Co., Ld., of Deptford. In its outside appearance the new 
nipple differs little from one of the ordinary pattern, but 
it will be noted from the lower of the two illustrations 
herewith that the inside of the nipple is machined out 
to form two beadings or swellings. he inner edges of the 
two beadings approximate closely to the inside and outside 
edges of the pipe wall into which the nipple is to be 
expanded. After the main has been tapped and drilled 
in any approved manner a special sleeve, nut and taper 
mandrel are assembled upon the nipple as shown in the 
upper part of the illustration. The sleeve is provided 
with a screwed recess which takes the upper part of the 
nipple and allows it to be driven tightly home by a special 
claw spanner which engages with holes drilled in the middle 
part of the sleeve. The hardened square nut which rides 
on the top edge of the sleeve is then gripped by a ratchet 
spanner and the tapered mandrel drawn through the 
nipple until it is clear of the expansion beadings. The 
mandrel itself is squared at the end so that it can be held 
by a spanner if any slipping occurs at the beginning of the 
expanding process. From the drawing we give it will be 





noted that the beadings are expanded outwards above and 
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below the main, while the threaded part of the nipple is 
tightly pressed against the wall of the pipe. As the 
mandrel is the same size as the full bore diameter of the 
nipple a free and unrestricted passage is left within it. 
The tool which we have examined is very simply designed 


and is intended by the makors for use in trench work. It 
should prove of considerable service on the laying of gas 
and water mains and for general works use on boilers, 
tanks, &c., where joints of this kind are often needed. The 
nipple may, we understand, be used on “spun” or thin 
cast iron pipes as well as steel tubes. All the standard 
sizes of Du-ex drawn steel nipples from fin. to 2in. are 
stocked, and the makers of the apparatus claim that it 
gives a perfectly gas-tight or fluid-tight joint up to any 
pressure that the pipe may be called upon to carry. 








Provincial Letters. 


MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Position Unchanged. 


THE 


Tne trade position in the iron and steel industry 
of the Midlands and Staffordshire is unchanged and is 
giving cause for considerable anxiety. The market tone 
remains dejected, and there is a widespread under-employ- 
ment of forges, foundries and mills. The position of the 
Spring Vale steel works, where, as reported last week, 700 
workmen have been suspended, is typical of that which 
prevails in a great many smaller works in South Stafford- 
shire. It is not merely because of a shrunken demand that 
the iron and steel industry is suffering. It is not holding 
its own in the competition for the orders that are going, 
and the latest trade statistics show that an increasing 
amount of material is coming to local manufacturers from 
foreign sources. To day manufacturers must needs buy 
in the cheapest market, and foreign iron and steel prices 
are so very much below those of native producers that the 
latter have little chance in open competition. It is much 
to be hoped that a new buying movement will set in before 
long, but at the moment there are but small prospects of 
any real improvement in demand. 


Steel versus Iron. 


The long debated subject of steel versus iron for 
engineering requirements is again forming the topic of 
conversations in the Midlands, for, to some extent, the 
quietude which prevails in the Staffordshire finished iron 
trade is attributable to the inroads of steel in lines which 
a few years ago were considered essentially ironmasters’ 
preserves. The development of steel manufacture, with 
the keen internal competition for openings, is certainly 
putting iron on its defence. Price considerations rule 
decisively now in many fields in which specifications were 
formerly determined by durability and an established 
engineering practice. Great changes have taken place 
on the technical side of many branches of manufacture, 
and the ascendancy which has been gained by steel is such 
that the uses of iron seem to be permanently limited. The 
superiority of iron in important departments of service 
is, as we have many times said, beyond question, and it 
is to be hoped that as production costs subside and the 
price disparity tends to diminish, iron will recover some 
of the ground it has lost. Only last year the Staffordshire 
bar iron mills were receiving valuable support from the 
wagon building industry. .The-latter trade is certainly 
not less active now than it was then, but the employment 
of Crown bars is confined to a few comparatively unim- 
portant accessories of rolling stock manufacture. 


Cast Iron Research. 


The Cast Iron Research Association has had an 
uphill! task in enlisting the sympathies of the great number 
of small master men engaged in the industry, but that the 
efforts to put the manufacture of cast iron on a surer basis 
are meeting with increased appreciation may be inferred 
from the fact that the Association devoted to the industry 
has enrolled more new members during the past few 
months than at any previous time since its formation in 
1921. More and more it is becoming recognised that in 
the keen competitive conditions of to-day there is need 
of the accurmulated knowledge of long experience and of 
practised skill in its application. Old rough-and-ready 
methods mean the loss of markets, and they are being 
pushed out by an industrial system functioning under the 
laws of science. It is interesting to find that the researches 
and experimental work now being pursued include the 
problem of making cast iron more resistant to erosion and 
corrosion, and also to heat and abrasion, as well as a great 
many technological details to which the old methods of 
approach have supplied no clue. 


Staffordshire Bar Iron. 


There is only the slowest demand for Stafford- 
shire bar iron. Supplies are in excess of consumption 
needs, and competition depresses prices. The marked bar 
houses, which have been well occupied for many months 
and have maintained the basis of £15 per ton, state that 
orders are not being renewed on quite normal lines. Al- 
though the mills are running fairly regularly, makers report 
that contracts are being given out sparingly. There is no 
expansion of business in unmarked iron, and bars of nut 
and bolt quality. The situation is causing a good deal of 
anxiety ; it would be much worse but for the demand of 
the wagon companies. The Staffordshire works, for the 
most part, are utilising their mills for re-rolling steel, in 
view of the very great scarcity of orders for Staffordshire 
iron. Belgian No. 3 iron for nut and bolt making is now 
offering at £7 12s. 6d., or about £4 below the local figure of 
£11 15s., though nut and bolt makers are not calling for 
much material. Steel is increasingly preferred in com- 
petition with medium iron, owing to the great saving in 
price. In the foundry trade, cast iron pipes continue the 
most active and promising department, very large orders 


and has lately succeeded in underbidding America on some 
large contracts. 


Pig Iron Price Adjustment. 


Little or no progress is to be noted in the pig 
iron trade ; and some makers find it necessary to shade 
their recently reduced prices. Although output is being 
limited by Midland smelters, some are finding it impossible 
to prevent stocks from accumulating. Buying is strictly 
for immediate requirements. But as this feature has pre- 
vailed for some time, many foundries have very low stocks 
of pig iron, and would immediately buy at the first sign of 
improving prices. During the past few months pig iron 
quotations have got out of the usual relation. North- 
amptonshire makes fell more rapidly than those of Derby- 
shire. Current movements are in the direction of re- 
dressing the disparity. While Northamptonshire quota- 
tions are practically stationary, Derbyshire houses this 
week made some readjustments, the full extent of which 
cannot be defined with any exactness owing to the in- 
difference of buyers. Foundry No. 3 was freely offered 
at £3 17s. 6d. Forge could have been bought at 5s. less if 
offers of any size had been made. So few forges are 
operating, however, that very little pig iron is being called 
for. Furnace cokes are cheaper. Contracts can be made 
at about Is. less than the rates ruling at the beginning 
of the year. The market level is now 15s. 9d., but the 
cut insufficient, according to the blast-furnacemen, 
to make pig iron profitable. 


is 


The Steel Trade. 


The most encouraging department of the steel 
trade locally is constructive material, for which orders are 
slightly on the increase, many engineers now getting full 
employment, with a certain amount of forward booking. 
Prices tend to weakness, the £8 15s. figure for joists, sec- 
tions, &c., being subject to slight concessions. The few 
buyers invariably press for a reduction of 2s. 6d., which, 
it is believed, would be accepted for a good order. Small 
steel bars are now readily procurable at £8 15s. Unfor- 
tunately for the steel trade, builders are using Belgian 
joists very largely, costing about £2 per ton below British 
steel, and a number of importing merchants carry stocks 
over a fairly wide range of length to suit most require- 
ments. But the continental position has strengthened 
somewhat, and on ‘Change in Birmingham to-day—Thurs- 
day——a small rise in the price of sheet bars to £6 8s. 6d. 
was announced. The keen competition at home for busi- 
ness carries with it quick deliveries under almost all heads 
of production where steel is urgently needed. Shipbuilding 
is still suffering severe depression, and the railways, which 
have still much business to place, are waiting for lower 
prices. In the present scarcity of shipbuilding orders 
the largest plate mills in the country are, for the most part, 
unemployed, and rail orders are few and far between. 
Makers of axles and tires are busy, and the builders of 
rolling stock are very well furnished with orders. The 
consumer can get quick deliveries, often within 48 hours, 











having been placed. But France is a keen competitor, 





of any description of steel required, owing to the very 
varied rolling programmes at nearly all the mills. Belgian 
steel offers a decided advantage to the buyer, but in spite 
of this some orders lately, solely on the question of prompt 
supplies, have been placed at higher prices with British 
firms. Belgian billets are selling at £6 5s. delivered against 
£7 for English billets 


Sheet Values. 


Galvanised sheets continue to depreciate. Many 
of the mills quote £16 2s. 6d. f.o.b. for the export trade for 
sheets of 24 gauge, and £16 is said to have been accepted 
A few makers hold out for £16 5s., 
and occasionally 2s. 6d. to 5s. more is asked for small con- 
signments to buyers at home. The stabilisation of tin- 
plate prices has given more confidence to the market, 
but the volume of business in this district is still restricted. 


in one or two cases. 


Scrap. 


Steel scrap, nominally at £3 12s. 6d., is difficult 
to sell, many consumers still refusing deliveries on old 
contracts. Wrought iron scrap is in better request and 
values are firm. 


Steel and Safeguarding of Industries. 


The attitude of the steel trade to the Safeguarding 
of Industries Act is to be considered at a general meeting 
of the trade, with a view to an appeal to the Government 
for the inclusion of the industry in the benefits of the Act. 
The attitude to this form of protection is not unanimous, 
as so many re-rollers take advantage of foreign steel at 
the lowest market price. Consultations are taking place 
in the trade, however, and a definite policy is likely to be 
formulated shortly. 


Unemployment. 


The current return issued by the Ministry of 
Labour of the number unemployed in the Midlands shows 
a further decrease of 1074, the present total being 130,830, 
as compared with 132,904 in the last return. To the total 
the Birmingham area contributes 26,510 ; Coventry, 1321 ; 
Bilston, 3282 ; Cradley Heath, 4496 ; Derby, 1738 ; Dud- 
ley, 3824; Leamington and Warwick, 436; Leicester, 
3189; Northampton, 1505 ; Nottingham, 7912 ; Oldbury, 
1503 ; Peterborough, 573; Redditch, 1157; Smethwick, 
4386 ; Stoke-on-Trent area, 12,376 ; Stourbridge and Brier- 
ley Hill, 3660 ; Tipton, 2178 ; Walsall, 5536 ; West Brom- 
wich, 2999 ; Wolverhampton, 5303 ; Worcester, 1877 ; and 
Wednesbury, 2937. 





LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER. 
General Outlook. 
Tue general condition of the iron and metal 


markets shows further weakness, with one or two excep 





was, and in the iron and steel section of the market the 
depression is deepening. Probably this is because now 
all expectation of a revival in business is given up until 
after the Easter holidays, and not because there is much 
real change in the position of affairs. The meeting between 
the shipbuilders and the employees has no doubt drawn 
more public attention to the fact that trade is leaving the 
country ; but this fact was well known to all connected 
with the iron and steel trades for a long time back. 
Obviously, it is impossible to retain trade indefinitely when 
the foreigner can produce at some 33 per cent. below 
British prices, and can make a profit at the lower rates, 
while British trade is making a loss at the higher rates. 
Whether the shipbuilders and their workers will find a 
remedy remains to be seen, but if they do find it and 
apply it, a great example will be set to British indus- 
trialists in general. 


Metals. 


The dulness in the metal markets has continued 
for quite a long time now, and possibly some reaction is 
due. In the copper market here merchants seem to be 
rather hopeless ; for any little improvement which occurs 
seems bound to fade away in a short time, and leave the 
market rather more depressed than before. Looking 
back over the last three months, we find that copper has 
been more or less weak during the whole time, and that 
at the end of the period standard prices are about £4 per 
ton lower than they were at the opening of the year. At 
that time there was quite a strong feeling in favour of 
copper, and a belief that it was getting—or had got- 
out of the slough. Now it is in again, and it will be exceed- 
ingly difficult to get the consumer to believe in the per- 
manence of the next rise. The American reports of the 
copper market are very far from favourable, and it is 
seems probable that too much metal is being produced. 
A curtailment of output would no doubt be the best way 
of strengthening the market ; but there is no sign that the 
American producer is likely to take it. The Manchester 
consumer seems inclined to hold off in the hope of easier 
prices, but one would be inclined to think that there is 
now no margin for any further fall, although it is true 
that between March and June last year standard copper 
fell nearly £3 per ton. Sheet copper is reduced by £1 per 
ton to £94, and there is still £12 per ton in favour of the 
Indian buyer, for the 4 by 4 Indian copper sheets are 
quoted at £82. In this connection is it not probable that 
the large increase in German exports in copper sheets from 
726 tons in January, 1924, to 1723 tons in January, 1925, 
may be traced to the price which British makers quote ? 
Dealers in old metals here are more cautious about buying 
and inclined to reduce their prices. For ordinary gun- 
metal serap they offer only £46 per ton. The market for 
tin is again erratic, and it is difficult to say what the 
changes are likely to be, even from day to day. As much 
as £10 per ton may be lost and recovered again within 
forty-eight hours. The market is clearly under the influ- 
ence of speculation, and anything may happen; but so 
far as the statistical position is concerned, there is nothing 
wrong. On the contrary, the statistics will probably be 
more favourable at the end of the month than they have 
been for some time. In lead and spelter there has not 
been very much change. Apparently the collapse of the 
high prices for lead is not yet in sight 


Pig Iron. 


The markets here for foundry iron are again 
rather weaker than they were, and consumers can buy at 
slightly less money, although makers do not admit openly 
that they are taking less. Derbyshire No. 3 foundry is 
still quoted here at 87s. 6d. to 88s., but the former price 
is really the top figure now, and it is even possible that 6d. 
less would be accepted. The Northamptonshire sellers 
of No. 3 foundry have come as low as 72s. 6d. at the 
furnaces, and this is only about 84s. 6d. per ton here. 
With only Is. difference between Derbyshire and North- 
amptonshire iron, there could be no desire to use the 
latter ; but 2s. or 2s. 6d. is a temptation in these times of 
cut prices for castings. lronfounders are compelled to 
make every possible economy in costs, and those who have 
still a good deal of Derbyshire to take at the old prices are 
very much handicapped. There is very little forward 
buying now going on, because the hand-to-mouth buyers 
have had so much the best of it during the past two 
months. It is still an open question whether pig iron can 
be forced much lower, no matter what the state of trade 
may be; producers maintain that this is impossible, but 
at the same time there is little or no risk of any upward 
movement for a month or two, and hence there is no need 
for the consumer to carry large stocks. Scotch iron is 
nominally the same as before, but East Coast hematite 
is again rather weaker on accumulations at the furnaces, 
and the terrible state of the steel trade. Probably it 
could now be bought in Manchester at something under 
97s. per ton. 


8. 


The prices for Lancashire iron have not been 
altered, but there are merchants here who offer to supply 
Belgian iron of the first class at about £3 less, and it is 
difficult to resist the temptation of buying it. Sellers, of 
course, declare that the quality is perfectly reliable, but 
Lancashire makers say that this is absurd. Of course, it 
is better than the common Belgian iron, which has been 
selling in the Midlands at about £7 per ton. Finished steel 
is nominally unchanged, but buyers say that it is really 
weaker. The ostensible prices have not been altered, but 
the real point is to what extent these can be shaded 
Probably 5s. off these prices can usually be reckoned on, 
almost certainly in the case of joists and large angles. 
Small round bars, probably rolled from foreign billets, are 
also to be had at low prices. 


Scrap. 


There is no satisfactory demand for steel scrap 
yet, and although it may bring up to 65s. on trucks now 
and then, the demand is so intermittent that it cannot be 
relied upon. Consequently, dealers here are inclined to 
put down their buying price to 60s. on trucks, although 





tions. The state of trade here is certainly worse than it 





some still offer 62s. 6d. For good broken machinery cast 
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scrap the usual quotation here is 80s.; but the founders 
expect to buy at less now that pig iron is cheaper. There 
is a small demand here for heavy wrought scrap at 80s. 
to 85s. delivered, according to quality ; and fortunately 
the supply of this class of scrap is also small. 


The Engineers’ Club. 


The annual meeting of the members of the 
Manchester Engineers’ Club was held on Tuesday last to 
pass the accounts and appoint officers for the ensuing 
year. For the office of president, held for the maximum 
permissible time of two years by Mr. John Taylor, Alder- 
man F. J. West, M.I. Mech. E., the Lord Mayor of Man- 
chester, was unanimously elected. Two new members of 
Committee were elected, namely, Mr. S. J. Watson, elec- 
trical engineer to the Salford Corporation, and Major 
N. A. Lewis. Mr. T. Owden O’Brien, M.I. Mech. E., and 
Mr. H. Richardson, M.I. Mech. E., were re-elected honorary 
treasurer and honorary secretary respectively. 


BaRROW-IN-FURNESS. 
Hematite 


Trade in hematite pig iron is, if anything, a little 
thinner, and there is some talk of restriction of output. 
Nothing definite has been decided about damping down, 
but some makers of iron are thinking about it. When 
mixed Bessemer numbers were reduced in price a short 
time ago, it was hoped that it would result in a bigger 
demand, but it has not come, and there does not seem to 
be any sign of a bigger business coming yet awhile. But 
for the fact that both at Workington and Barrow the rail 
mills are working, with the result that they are taking a 
considerable amount of the iron smelted, there would have 
to be an immediate damping down. The only other 
alternative would be putting into stock, and that would not 
pay in these days. The home demand has eased off, and 
Scotland is not the buyer it was. The Midlands are 
taking slightly reduced deliveries, and Wales is not asking 
for much at present ; while the continental trade is very 
dull. There was a part cargo of pig iron for Antwerp last 
week, but that has been a regular dispatch for some time. 
There was also a part cargo sent from Barrow to Calcutta. 
There is not much in the American demand, but it may 
improve, though no one knows how the trade across the 
Atlantic may shape. 


Iron Ore. 


The iron ore trade remains about the same. It 
is not brisk, as there is not much going out of the district. 
There was a part cargo of native ore shipped to Antwerp 
last week, which is most unusual. The amount of foreign 
ore coming in from Spain, &c., is moderate, the demand 
not being heavy. 


Steel. 


The steel trade is not well situated, although both 
the Workington and Barrow rail mills are working at the 
present time. Neither of them, however, hold heavy 
orders, and it is more or less hand-to-mouth. Each firm 
hes a few orders which will not take long to exhaust, and 
fresh orders are urgently needed to keep the mills going. 
The Siemens departments are working at Barrow, as also 
is the foundry. The hoop and small section mills are better 
situated for orders, and are able to keep going fairly 
regularly. 








SHEFFIELD. 


(From our own Correspondent.) 
The Heavy Steel Trade. 


THE quarter now ending had been a bad one for 
the raw material and semi-manufactured steel trades, 
and it is having a gloomy close. Reports from several 
other centres in the country are little or no better than 
those from Sheffield and district, and the outlook generally 
is very unfavourable. The demand for home-made basic 
billets is extremely limited, and the bulk of the billets at 
present going into British rolling mills are imported from 
the Continent. The scrap market for basic material is 
quiet almost to stagnation. Judging by scrap values, 
acid steel is not improving. There has been a large de- 
mand for this material for railway work, but now low- 
sulphur and phosphorus acid steel scrap, which had risen 
to £5 12s. 6d.—£5 15s. per ton, is no more than £5 7s. 6d. 
per ton delivered at works. 


Railway and Tramway Work. 


The requirements of the railway companies con- 
tinue to provide a large proportion of the work for the 
heavy departments, but the bulk of the orders is from the 
home market, and trade with overseas countries is on a 
disappointing scale. The official journal of the Sheffield 
Chamber of Commerce points out that any little improve- 
ment in the railway material branch which may have been 
registered last month, was discounted by another downward 
move in the demand for shipbuilding steel. One or two 
new items of railway work have been announced during the 
past week. Vickers Ld. are to supply motor omnibus 
bodies to the Great Western Railway Company, and the 
Yorkshire Engine Company is among the firms selected 
to do repairs for the constituent companies of the Great 
Western group. Ruston and Hornsby, Ld., of Lincoln, 
has received, also from the Great Western Company, an 
order for 80 locomotive boilers of a large size. A consider- 
able amount of tramway trackwork in special steel is to 
be done in Sheffield for the Manchester Corporation, 
though the quantity is not as large as was at first expected. 
The total value of the work required is about £20,000, and 
iast December the Manchester Council decided to give all 
the orders to three Sheffield firms—Edgar Allen and Co., 
Hadfields Ld., and the Titan Trackwork Company --in 
spite of the fact that American tenders of a few hundred 
pounds less had been received. Last week, however, when 
the matter came up for reconsideration, this decision was 


each of the individual items, of which there are about 20. 
The bulk of the work will still come to Sheftield, but 
America will get a small though substantial share. 


The Finished Trades. 


The state of activity in the wire trade which has 
prevailed for some time shows a falling off, and makers 
of wire rods have found it necessary to reduce production. 
The finished trades generally occupy a much more favour- 
able position than the heavy side of the steel industry, 
but during the last few weeks ground has been lost in 
both the home and export markets. There are exceptions 
to this state of things, but the number of them tends to 
grow smaller. The unsatisfactory condition of the coal, 
shipbuilding and engineering industries has a serious effect 
upon many branches of the Sheffield steel and tool trades, 
and the demand from Lancashire is not as large as had been 
hoped, as the staple trades of that county are not reviving 
to the extent that seemed probable. There is a falling 
off in activity in the file trade. A free sale still continues 
for farm tools, and the export demand isfair. Excavating, 
quarrying, and building tools are also enjoying consider- 
able activity. The crucible steel trade continues to be 
in a very unsatisfactory condition, and it is suggested that 
before long there must be a reduction in the number of 
firms engaged in it. During the war many small concerns 
sprang into existence, and some of them may not be able 
to carry on if the present conditions last. Locally, there 
is very little demand for crucible steel scrap, but both 
American and French agents are buying Sheftield high- 
speed steel scrap in considerable quantities. The Ameri- 
cans using this serap—which escapes the high import duty 
—are marketing a steel of Sheffield quality in their 
country. 


Firbeck and Rossington Collieries. 


Good progress is reported in the sinking and 
equipment of the new Firbeck Main Colliery, in the Don- 
caster district. No. 1 pit has now reached a depth of 
660 yards, and No. 2 pit 714 yards. The power-house 
and electrical plant, the winding engines for both shafts, 
and the houses containing them, the boiler plant, the 
mechanics’ shops and their equipment, have all been com- 
pleted. The erection of the washery, screens, and gantries 
is well advanced. The turbines, condensers and cooling 
tower are nearly finished, and a considerable portion of 
the sidings has been laid. The South Yorkshire Joint 
Line Committee has let the contract for the permanent 
branch line to the colliery, and it is hoped that the work 
will be pressed forward with sufficient speed to deal with 
the output of coal when the sinking is finished. Under 
the arrangement made with the Industrial Housing Asso- 
ciation, contracts have been let for the erection of 214 
houses, of which 126 are already completed and occupied. 
The directors of Rossington Main Colliery report that 
during the past year developments of the workings were 
carried on energetically, but unfortunately, at the begin- 
ning of the year, two large faults were struck, one on the 
east and the other on the west side of the pit, and these 
faults, besides involving considerable expense, have re- 
tarded the development of the colliery. The faults have 
now been proved, and coal working is about to be resumed 
on the west side. It is anticipated that a much larger 
output of coal will be produced during the current year. 
The scheme for linking up the electrical plants at Rossing- 
ton Main, Maltby Main, and Dinnington Main in conjune- 
tion with the Yorkshire Electric Power Company is now 
working satisfactorily, and in consequence appreciable 
economies are already being effected. A large number of 
houses have been built during the year by the Industrial 
Housing Association, and 113 more are in course of erec- 
tion. Further houses will be built as may be found neces- 
sary, on the same advantageous terms. The village now 
consists of 1311 completed houses, with church, chapels, 
hotels, shops, &c., and presents a very attractive appear- 
ance. 


Other Colliery Matters. 


At the annual meeting of the Hatfield Main Colliery 
Company, the chairman announced that the output would 
reach 10,000 tons per week within the next three months. 
Contradicting various statements which had been made 
about the pit, he said that the surface equipment was 
sufficient to deal with an output of 4000 tons per day with- 
out any additional plant. The only thing they did really 
require was a slack washer, and the board was fully con- 
sidering this matter. An expert has been called in to 
make a thorough inspection, and in his report he states 
that the colliery is well designed, has two fine shafts, and 
engines and plant which are capable of dealing with a very 
large output, to which there is scarcely a limit. He makes 
some suggestions as to working the coal on the end instead 
of half and half, and the directors have made arrangements 
to open some stalls to test this system. It is also proposed 
to use coal-cutting machines more extensively. The fears 
of the spoliation of the Beech Avenue, one of the chief 
beauty spots of Sherwood Forest, as a result of colliery 
enterprise, has been set at rest. The opposition, led by 
Earl Manvers, has proved so strong that the London, 
Midland and Scottish Railway Company’s proposal to 
construct a line from Ollerton to the Bolsover Colliery 
Company’s new pit at Edwinstone has been wthdrawn 
from the Parliamentary Bill. The new pithead baths at 
Nunnery Colliery, Sheffield, have been formally opened. 
They have cost £3500, and provide 38 cubicles and 388 
hangers. This is the second welfare scheme of the type 
to be completed in Yorkshire, and several others are in 
process of fruition, including one for the Nunnery Com- 
pany at Handsworth, which will contain 64 cubicles. 


Electrical Progress at Barnsley. 


At the electricity works of the Barnsley Cor- 
poration extensions and developments have just been 
completed at a cost of £45,000, which have brought the 
equipment up to 16,000 horse-power in turbine plant, 
with provision for a further addition of 6000 horse-ppwer. 
It is only about four years since extensions were made at 
a similar cost, and the whole history of the undertaking— 
which is only a quarter of a century old—is one of much 





altered, and now the lowest tender is to be accepted for 





progress. In 1900-1 there were 209 consumers, the units 


sold were 200,112, and the revenue £3665 ; there were then 
only 15 electric street lamps, the kilowatt capacity of the 
station was 345, and the total cost of the coal £664. In 
1923-4 the consumers numbered 2515, with 4,694,480 
units sold, a revenue of £49,662 ; 932 electric street lamps, 
a kilowatt capacity of 7500, and a coal cost of £5869. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 
Gloomy Trade Position. 


AN atmosphere of gloom permeates practically 
every branch of industry in the North of England, and 
present prospects do not give much encouragement for 
the future. One hears on all sides about the serious 
menace which is now being experienced from foreign 
competition. Shipbuilders and marine engineers do more 
than hear of it. They are right up against it, and unless 
there is some early material change in the competitive 
markets there is no doubt that many more establishments 
in this area will be compelled to close down. The coal 
trade, too, is sharing in the general depression, and two 
more collieries in the Northumberland coalfield are to be 
closed down at the end of this week. In the iron trade 
Cochrane and Co. announced this week that they had 
decided to damp down another blast-furnace at their 
Ormesby Works, Middlesbrough. The reasons for this 
step are stated to be the high cost of raw materials, 
especially coke, high railway rates, and excessive operative 
charges. Only one furnace now remains in blast at the 
Ormesby Works. 


Cleveland Iron Trade. 


There are some slight indications of improve- 
ment in the Cleveland pig iron trade. Certainly the tone 
about the market this week has been healthier than at 
any previous period this year. Prices of Cleveland iron 
have now been brought down to a level on which it is 
possible to compete for foreign business, and home buyers 
have evidently come to the conclusion that bottom has 
been touched, and that nothing more is to be gained by 
waiting. The fact that stocks of iron are not heavy has a 
special significance, as it is apparent that any improve 
ment in the demand for iron would immediately stiffen 
the market. No big increase in demand has yet become 
evident, but home consumers are now more inclined to 
cover their needs whilst the opportunity offers. Quite 
a fair volume of business has been placed this week, and 
a good deal more is under negotiation, so much so that 
one firm of producers is stated to be fully booked up to the 
end of June. Most of the business placed has been for 
early delivery, but forward contracts are also offered, and 
there is a general atmosphere of confidence which, after 
months of inactivity, is most encouraging. The bulk of 
the business is for home delivery, but a few foreign orders 
have also been booked, and if the strikes in Denmark, 
Sweden and Italy are speedily settled, there bids fair to 
be a welcome expansion in the export trade. Prices are 
appreciably firmer all round, and makers have advanced 
quotations for all classes of Cleveland iron by 6d. per ton. 
Thus, No. 1 becomes 83s.; No. 3 Cleveland G.M.B., 
78s.; No. 4 foundry, 77s.; and No. 4 forge, 76s. In some 
cases the two lower qualities are quoted 77s. 6d. and 77s. 
per ton respectively. 


East Coast Hematite. 


Little change of moment is to be noted in the 
condition of things in the East Coast hematite pig iron 
trade, and the market continues on the quiet side. The 
stocks of hematite in makers’ yards are reported to be 
fairly heavy. Prices remain unaltered at 84s. per ton for 
mixed numbers, and 84s. 6d. for No. 1, but makers would 
no doubt make concessions for a substantial order. 


Iron-making Materials. 


The foreign ore trade continues very dull and 
featureless, and 22s. per ton for best Rubio ore, c.i.f. Tees, 
remains the ruling figure. Fuel values are still on the 
down grade, and consumers affirm that they can obtain 
good Durham furnace coke at 22s. per ton delivered at 
the works. 


Manufactured Iron and Steel. 


No improvement has taken place as yet in the 
manufactured iron and steel trate. Manufacturers still 
report that business is flat and unprofitable. Foreign 
material is still offered well below home prices, but makers 
are endeavouring to maintain recent quotations to British 
consumers. 


The Coal Trade. 


The position in all branches of the Northern coal 
trade shows no change for the better in any direction, but, 
if anything, it is more depressed, under the long-continued 
absence of demand. Fitters in all classes are searching 
every avenue for Orders, and although willing to make 
slight discounts for spot clearance, they cannot find addi- 
tional trade, and considerable anxiety is expressed as to 
getting the even present moderate output cleared away. 
Labour troubles abroad, combined with a general slow 
movement in manufacturing centres, both on the Continent 
and at home, are daily reducing demands, and although 
many pits are closed down, and others have curtailed 
output, this drastic step has not brought production down 
to the actual requirements. The reports from all con- 
tinental agents give poor prospects of any immediate 
recovery in demand, or any extended consumption. The 
large lock-out of workmen in Sweden and Denmark is 
already having a very serious effect in this district. Ship- 
ments of coal already contracted for have been postpone, 
and as these labour troubles are likely to last for a few 
weeks, the prospects of trade with Sweden and Denmark 
up to Easter are likely to be very disappointing. Prices 
continue to favour buyers, and best Northumberland 





steams are at the most 17s. 6d. to 17s. 9d. per ton, while 
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best Durham gas coals can be purchased at 20s. per ton. 
The coke trade continues to show a lifeless demand, and 
prices are at a low level, owing to large stocks and makers’ 
eagerness to secure orders. 








SCOTLAND. 
(From our own Correspondent.) 
Without Change. 


CONDITIONS continue absolutely without change, 
and business on all hands is at a low ebb. Steel and iron 
producers and collieries experience the greatest difficulty 
in securing sufficient orders to maintain even a faint sem- 
blance of activity, and the general situation is extremely 
unsatisfactory. 


Pig Iron. 


The pig iron market has a dull appearance, and 
is without sign of improvement. Local demands from 
steel and ironworks are small in the extreme, and in spite 
of curtailed outputs stocks in makers’ yards are on the 
increase. Hematite and No. | foundry are quoted £9 11s., 
and No. 3 foundry £4 9s., all per ton delivered Glasgow. 
Export is practically without movement. 


Steel. 


Consumers of steel material adhere to the policy 
of purchasing only for immediate consumption, and with 
requirements reduced to a minimum local producers are 
securing very small tonnages, as imported material is 
more favourably placed in the matter of price. Specifica- 
tions for plates come to hand very slowly, and if sectional 
material is in a better position, the difference is barely 
perceptible. Steel sheet makers hold their position fairly | 
well, but new business is not nearly so prolific as it was a | 
month or two ago, and prices have taken a slightly easier 
turn. The turnover in scrap material is greatly reduced 
at present. Prices are unchanged, apart from galvanised 
sheets, which have weakened about 10s. per ton within 
the past week or two 


Iron. 


Reports from the ironworks still lament the 
absence of fresh business and a lack of inquiry. Mills 
are working far below capacity, and prospects of increasing 
the turnover in competition with imported materials are 
not encouraging. The re-rolled steel department of this 
industry is a shade busier, but extremely keen prices have 
to be conceded. Current quotations are anywhere in the 
region of £8 to £9 per ton, home or export. 


Coal. 


Nothing has occurred to ease the depression in 
the coal trade, and owners are far from being optimistic. 
It is generally supposed that some considerable time must 
elapse before any definite improvement can take place. 
All districts are affected alike. Outputs have been greatly 
reduced, but supplies remain in excess of demands, and 
even offerings of cheap lots meet with scant response. 
There have been a few small inquiries from Belgiuin and 
Germany, but the tonnage involved could have little 
effect on the general situation. Fair quantities of splint 
coal and washed nuts are going to West Italy, but prac- 
tically all other descriptions of fuel are in a very quiet 
condition. Stocks are accumulating at pit sidings, and, 
as has already been mentioned, some cheap prices are 
being offered in order to effect a clearance. Aggregate 
shipments for the past week amounted to 258,868 tons, 
against 207,792 tons in the preceding week and 264,474 
tons in the same week last year. The home demand for 
fuel is little better than the export. Requirements are 
tending to ease off now, and best house coal, which has 
been a good market for some time back, is slackening off. 
Gas and electricity demands are likewise decreasing, while 
general industrial wants are on a scale far below normal. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade Position. 


THE news concerning the steam coal trade of this 
district continues to be of a depressing character, inasmuch 
as the business coming along is meagre in quantity, and the 
prices are far from satisfactory. The foreign demand for 
supplies for early shipment is so restricted and exporters 
are experiencing so much difficulty in placing the coals 
which they hold on contract that standing stocks of prac- 
tically all descriptions are excessive, and the bulk of the 
collieries find it very hard to avoid temporary stoppages 
at the pits. At the end of last week there were as many 
as 30 loading appliances idle at the various docks, and 
on Monday of this week, after taking into account the 
arrivals of tonnage, there were 21 tips idle and only five 
steamers were waiting to go into berth. The shortage of 
ready tonnage naturally operates to the disadvantage of 
the collieries who are compelled to make sacrifices in order 
to effect the quick clearance of wagons, and the market as a 
consequence continues to display an easy appearance. 
It eannot be denied that the outlook gives no promise 
of any real improvement, and foreign consumers appear 
to be getting along very well without coals from this 
district, particularly as the prices of continental coals 
compare so favourably with South Wales quotations, 
apart from which the foreign exchanges work adversely 
to business in Welsh coals. The position is undoubtedly. 
very serious. While, however, the current demand leaves 





so much to be desired a certain amount of business has 
been done over a period, but much more is required to 
It is understood 





place collieries in a comfortable position, 





that the Great Southern Railway of Ireland has con- 
tracted with two leading firms of coal-exporting and pro- 
ducing firms for the supply of 120,000 tons of Monmouth- 
shire large coals for delivery over the next six months, the 
price mentioned on the market as having been secured 
being 24s. f.o.b., while tenders went in last week for 
150,000 metric tons of Monmouthshire and Cardiff large 
steam coals for the Egyptian State Railways for shipment 
over the months of May, June and July. The prices hold 
good for ten days as from the 22nd, and news is now 
awaited regarding the actual placing of the business, but 
it is known that the lowest price sent in is 34s. 4d. net c.i.f. 
Alexandria, by Messrs. Evans and Reid, and the next price 
is 34s. 6d. put in by Messrs. Watts, Watts and Co. Others 
are on the basis of 34s. 10d., while others range up to 2s. 
more, thus showing a fairly wide margin. This is, how- 
ever, not surprising considering the short period of the 
delivery and the risk involved in regard to the freight, 
as during the month of June 65,000 tons have to be shipped, 
which means eight or ten cargoes. Another inquiry in 
the market is that of the Norwegian State Railways for 
35,000 tons of best Admiralty large coals for shipment over 
April and May, or alternatively 75,000 tons over the next 
six months, or 110,000 tons over the remainder of the year. 
These railways are inviting prices from otlhier coalfields, 
so there no doubt that the business will be strongly 
competed for. The Latvian Railways are also in the 
market for 35,000 tons of Monmouthshire coals for de- 
livery from April to July. 
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Notices to Miners. 


During the past week or so miners in different 
parts of the coalfield have received notices to terminate 
their contracts owing to the depression prevailing, but 
the most serious action taken in this respect concerns 
2500 men employed by the Blaenavon Company at its 
Big Pit, Forge Slope and Kay's Slope. The workmen in 
this district have experienced anything but favourable 
times for two or three years past, and have been on short 
time a good deal. There is a grave fear that the notices 
which have been served will take effect, and if this is the 
case then the position of Blaenavon will be a very serious 
one indeed, as the iron, steel and by-products workers will 
be affected. Altogether a community of 15,000 is depen- 
dent upon the situation. According to an official state- 
ment the collieries are unremunerative. The company is, 
however, prepared to listen to any suggestions which the 
men may make to obviate what is a very unfortunate 
situation. 


Decreased Exports. 


In a statement issued by the secretary of the 
South Wales Coalowners’ Association, it is pointed out that 
the total quantity of coal exported from this district as 
cargo during the month of February was 1,865,202 tons, 
which was the smallest quantity shipped in any month 
since April, 1922, whilst during the ten months ended 
last February there was a falling off in cargo exports of 
4,170,856 tons, as compared with the ten months ended 
February, 1914. Furthermore, while our export trade 
diminished during the second half of last year it is very 
noticeable that there was an increase in German exports 
of rather more than three-quarters of a million tons to 
competitive markets. The decrease in exports of 4.2 
million tons in the exports from the Bristol Channel ports 
in the ten months ending last February meant a loss in 
wages to the South Wales miners of approximately 
£3,000,000. This is, however, only a part of the total 
labour loss, for there has been a corresponding diminution 
in the earnings of tippers, trimmers, seamen and all other 
classes of labour who are dependent on the South Wales 
coal export trade. 


Anthracite Developments. 


The Amalgamated Anthracite Collieries, Ld., 
which company recently acquired fresh property in South 
Wales, has decided to proceed with its development to the 
fullest possible extent, and plans have been prepared for 
the sinking of a new pit on the most modern lines. It is 
also reported that Lord Kylsant has considerably extended 
his interest financially in Hook Colliery four miles from 
Haverfordwest, and that important developments are con- 
templated in the near future. 


G.W.R. Concession. 


The Great Western Railway Company has an- 
nounced a further important concession to the users of 
20-ton wagons for the shipment of coal at South Wales 
ports. In addition to the rebate of 5 per cent. allowed off 
the conveyance rates, the charge for tipping and weighing 
coal in fully loaded wagons at the docks owned by the 
company wil! be at she rate of 6d. per ton, instead of the 
ordinary charge of 74d. 


Current Business. 


The market all round has displayed a very quiet 
tone owing to the dearth of inquiry for coals for prompt 
shipment, and prices of most descriptions are extremely 
irregular. Owing to the intermittent working of col- 
lieries supplies of smalls are scarcer, and some colliery 
salesmen are stipulating that buyers should take a pro- 
portion of large coals when buying smalls, otherwise a 
higher price is asked for the latter. As the result of the 
heavy accumulation of standing coals the supply of empty 
wagons is short, and this has had a depressing effect upon 
pitwood values. 


Significant French Action. 


The French State Railways office at Cardiff is 
to be closed and their representative, Mr. A. Jolly, has 
received instructions to return to Paris. This action is 
regarded as very significant of the fact that the French 
railways will not be taking coals from this district, which is 
a severe loss. This step severs direct association extending 
over a period of thirty years. Mr. A. Jolly has held the 
position of agent and inspector at Cardiff for sixteen years. 








Greek Order for German Fuel. 


The Greek State Railways have accepted the 
tender of Hugo Stinnes and Co. for a cargo of 4500-5000 
tons of patent fuel at the price of 36s. 3d. c.i.f. Pireus, 
with guaranteed analysis. This price is Is. to ls. 6d. per 
ton less than the tenders for British supplies of patent fuel. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Baker Perkrys, Ld., ask us to announce that the new address 
of its heating department is 7, Collier-street, Pentonville-road, 
London, N. 1. Telephone, North 252¢ 


Cox anp Danks, Ld., ask us to announce that they have 
changed their address from 39 and 40, Arcade Chambers, St 
Mary's Gate, Manchester, to Parsonage Chambers, 3, The 
Parsonage, Manchester. 








J. Dampney anv Co., Ld, 87, Bishopsgate, London, E.C., 2, 
advise us that they have now opened offices and a warehouse at 
Glasgow, 2, Finnieston-street. Telegrams, “‘ Dampney, Glas- 
gow ;"’ telephone number, Central 1388. 

Tue Setson Encixeerine Company, Ld., of Selson House, 
83 and 85, Queen Victoria-street, London, E.C. 4, informs us 
that it has acquired buildings in Charles-street, E.C. (one minute 


from Farringdon-street Station), and expects to transfer its 
offices there on June Ist. 
Huwxt, BARNARD anp Co., Ld., printers, ask us to announce 


that they have moved their offices from Sentinel House, South 
ampton-row, London, W.C. 1, to Kingsway House, Kingsway, 
London, W.C. 2. New telephone No., Regent 6269; telegram 
Gudprynt, Westcent, London. 

Joun Wrixes, Sons anp Marriesect, Ld., ask us to announce 
that they have changed the address of their London office from 
Dashwood House, 69, Old Broad-street, E.C. 2, to 4, Central 


buildings, Westminster, 8S.W.1. Telephone, Franklin 6282 ; 
telegrams, *‘ Wilkmapple, Parl., London.” . 
15-Ton Sipe-tirrixnec Wacons.—With regard to the article 


describing some 15-ton side-tipping wagons of a new type, which 
appeared in our issue of January 16th last, we are asked to state 
that the design of these wagons was got out by Charles Roberts 
and Co., Ld., of Horbury Junction, near Wakefield, in collabora- 
tion with the Buxton Lime Firms Company, Ld., to suit the 
special requirements of the latter company. 


WE are informed by the Prat Draught Company, of Grosvenor 
Mansions, 82, Victoria-street, London, 8.W. 1, that the business 
until recently carried on from that address by the late Mr. 8. 
Utting, and later under the style of the Successors of the Late 
8S. Utting, has now been taken over by the French Principal, 
La Société des Cheminées Louis Prat (5.A.), Paris, and is now 
registered under the name of the Prat Draught Company, 82, 
Victoria-street, 8.W. 1. 








‘Lue INstiruTiION oF MecHanicaL ENGINEERS.—The annual 
dinner of the North-Western Branch of the Institution of Mech- 
anical Engineers, postponed from November last owing to the 
clashing of the fixture with the General Election, wsa held at 
the Engineers’ Club, Manchester, on Thursday. the 19th inst. 
The chairman, Professor Gerald Stoney, D.Sc., F.R.S., presided. 
Although postponed events are frequently more or less failures, 
this remark does not apply on the present occasion, and Mr. 
Dempster Smith, the local honorary secretary, is to be con- 
gratulated upon the great success of the evening. The attend- 
ance was the largest that has been seen at one of these dinners, 
the toasts were commendably few, the speeches well above the 
average for such occasions, while the menu left nothing to be 
desired. Among the guests were the Lord Mayor (Alderman F. J 
West), Mr. L. St. L. Pendred (vice-president), Principal B. 
Mouat-Jones, Mr. H. C. Lamb (chairman of the North-Western 
Section of the Institution of Electrical Engineers), and Dr. Rée, 
chairman of the Manchester Chamber of Commerce. The toast 
“The Institution of Mechanical Engineers *’ was very wittil) 
sroposed by Principal Jones and was responded to by Mr 
Pendred, who said the most important task which faced mech- 
anical engineers in the future was the improvement of the 
status of their profession. Until they had attracted larger- 
minded men—-men with a wider outlook on life—the profession 
of mechanical engineering would never receive the recognition 
to which it was entitled. The toast “Our Guests ’’ was pro- 
posed by Mr. Daniel Adamson and was responded to by Mr. 
Lamb in a very humorous vein. Mr. J. E. Montgomery, in pro- 
posing the health of “The Chairman,” made special reference 
to the excellent work which Professor Stoney had done in helping 
to establish the scheme for the award of engineering certificates 
in conjunction with the Board of Education. In reply to this 
toast, Professor Stoney urged upon employers the importance of 
recognising the value of national certificates, which, he said, were 
a guarantee that the holders of these certificates had both an 
adequate theoretical training and thoroughly practical exper 
ience. 

InstrTuTION oF Crvit ENGrNgers : Association oF LONDON 
StrupEeNnts.—The forty-fourth annual dinner of the Association 
of London Students of the Institution of Civil Engineers was held 
on Friday, March 20th, at the Trocadero Restaurant, under the 
presidency of Mr. P. W. Thomas, chairman of Committee. Tho 
hon. secretary, Mr. J. Kennard, in proposing “ ‘Lhe Institution 
of Civil Engineers,” regretted that absence through professional 
engagements had prevented them from entertaining Mr. Basil 
Mott, the Institution's present president. In the circumstances 
he was particularly glad to welcome Sir Charles L. Morgan, past- 
president. Sir Charles Morgan, in replying, rejoiced that at last 
they had invited the presence of lady students, and he thought 
they would certainly raise the tone of the profession, if that 
were possible. In a recent tour of Canada and the United States, 
in order to represent the Institution at the Franklin Centenary 
celebrations, he had found an extraordinary affection and 
admiration for the Institution prevailing among the engineers of 
the New World. He had come to think that in future they must 
make more allowance for the practical qualifications of men 
like those who had not had perhaps the same advantages in the 
way of study of theory as were open to students over here. As 
an engineer of nearly fifty-five years’ practice, he enjoined upon 
his hearers the sovereign need of character as a professional 
asset, especially in maintaining the just balance betwoen 
employers and clients. To obtain success they must learn to 
treat everybody as a human being. Mr. G. W. Humphreys, 
member of Council, proposed ** The Students of the Institution,”’ 
and the chairman replied. Mr. W. Lawley, vice-chairman of 
Committee, submitted the toast of “The Guests,”’ and Sir 
Archibald Denny, Bart., vice-president of the Institution, in 
replying, advised members to attend the visits as regularly as 
possible, and to take a keener interest in the election of the 
Committee, which was shortly to take place. Captain P. B 
Eckersley, in a characteristic speech, offered to do all in his 
power to further the interests of the Association. Mr. L. J. 
Gooch also replied. On the call of Dr. W. B. Worthington, past 
president, the health of “The Ladies" was pledged, and 
responded to by Miss H. Grimshaw. The toast of “ The Chair 
man ” was proposed by Mr. W. FE. J, Monkhouse. The dinner 


was @ success in every way. 
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Current Prices for Metals and Fuels. 


TRON ORE. 
N.W. Coast— 
Native 17/6 to 24/- 
(1) Spanish 21/- 
(1) N. African 21/- 
N.E. Coast— 
Native : — 
Foreign (c.i.f. 4 22 
PIG IRON. 
Home. Export. 
Sa é £ «6. d. 
(2) Scottanp— 
Hematite. . ‘ 411 6 - 
No. 1 Foundry 410 6 
No. 3 Foundry 4 8 0 - 
N.E. Coast— 
Hematite Mixed Nos 440 440 
No. 1 444 6 44 6 
Cleveland— 
* No. 1 - 43 0 43 0 
Silicious Iron . 43 0 43 0 
No. 3 G.M.B. 318 0 318 0 
No, 4 Foundry 317 0 317 0 
No. 4 Forge 316 0 316 0 
Mottled J 
White a 
MIDLANDs— 
(3) Staffs. — 
All-mine (Cold Blast) 10 10 0 .. — 
North Staffs. Forge 317 6. — 
oo weendey .. 6 7 6.. — 
(3) Northampton— 
Foundry No. 3 312 6to3 14 0 
°° Forge 3 8 Oteo3 9 O 
(3) Derbyshire— 
No. 3 Foundry 317 6to3 19 0 
Forge 313 0 ou 
(3) Lincolnshire— 
No. 3 Foundry 42 6&6 — 
No. 4 Forge 317 6 — 
Basic 400. — 
(4) N.W. Coast— 
N. Lancs. and Cum.— 
5 0 O(a) — 
Hematite Mixed Nos. ../5 2 6(b) — 
ls 5 0 (c) 
MANUFACTURED IRON 
Home. Export. 
£6. d. £s. d. 
ScoTLAND— 
Crown Bars 12 0 0 mat 
Best o —_ — 
N.E. Coast— 
Common Bars 200. -—- 
Lancs.— 
Crown Bars .. . 13 0 0. — 
Second Quality _— a a oe. — 
Hoops 16 00. 415 0 
8. Yorxs.— 
Crown Bars 13 0 0. — 
Best - 13 10 0 - 
Hoops 1410 0 a 
MiIpLanps— 
Crown Bars .. . Oe 6. — 
Marked Bars (Staffs. D ae eee — 
Nut and Bolt Bars 1115 0. , —_— 
Gas Tube Strip 13 0 Otol3 2 6 _ 
STEEL. 
(6) Home. (7) Export. 
£ «es. d, € « d. 
(5) Scortanp— 
Boiler Plates .. s» £6: @ oa - 
Ship Plates. jin.andup.. 915 0... - 
Sections .. . ° S ae. @ «. — 
Steel Sheets, ? hein. tofin. 11 0 0... — 
Sheets (Gal. Cor. 24 B.G.) - £17 0 0O 


(1) Deliverea. 


coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.0.b. for export. 
¢ Latest quotations available. 


eccording to analysis 


(2) Net Makers’ works. 





STEEL (continued). 


N.E. Coast— 


Ship Plates 
Angles 
Boiler Plates . 
Joists 
Heavy Rails 
Fish-plates 
Channels 
Hard Billets 
Soft Billets 
N.W. Coast— 
Barrow— 
Heavy Rails 
Light 
Billets 
MANCHESTER— 
Bars (Round) 
» (others) 
Hoops (Best) 
(Soft Steel) 


Plates wetiskie o as 
» (Lanes. Boiler) .. 

SHEFFIELD— 

Siemens Acid Billets 

Bessemer Billets 

Hard Basic aa 

Intermediate Basic 

Soft Basic 

Hoops... 

Soft Wire Rods 
MIpLanps— 

Small Rolled Bars ~ 

Billets and Sheet-bars .. 

Sheets (20 W.G.) 

Galv. Sheets, f.o.b. L’ ie 

Angles 

Joists 

Bridge and Tank Plates 

Boiler Plates .. ‘“ 


NON-FERROUS METALS. 


SwanszEa— 
Tin-plates, I.C., 20 by 14 
Block Tin (cash) 
oe (three esnetied 
Copper (cash) 
+» (three months) 
Spanish Lead (cash) 
Spelter (cash) 
(three months) 


MaNCHESTER— 


Copper, Best Selected Ingots 


Electrolytic 
Strong Sheets .. 


Brass Tubes (Basis price) 
»» Condenser 

Lead, English 

Foreign . . 


FERRO ALLOYS. 


(All prices now nominal.) 


Tungsten Metal Powder 
Ferro Tungsten . . 


Ferro Chrome, 4 p.c. to 6 p.c. carbon 


6 p.c. to 8 p.c. 


2 p.c. carbon 

lp.c. 4 
” carbon free 

Metallic Chromium 

Ferro Manganese (per ton) 


” 


o 75 p.c. 
Vanadium. . 
Molybdenum 


Nickel (per ton) 
Cobalt . . ‘ 
Sentiien (per an... 


. 13 


. 
10 


(three enenche) 


Tubes (Basis Price) 


8 p.c. to 10 p.c. 
Specially Refined 


0.75 p.c. eutben 


Silicon, 45 p.c. to 50 p.c. 


Titanium (carbon free) . . 


(3) f.0.t. Makers’ works, approximate. 
(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/- extra delivered England. 


open market, 18/- to 19/- at ovens. 











FUELS. 
Home. Export. SCOTLAND. 
fad tad £8 4.) Lawargsnrme— Export. 
a. 8. . (f.0.b. Glasgow )—Steam 16/6 
a ee fe * oe Ell . 7/104 
a ” 2 a Splint 18/9 to 22/- 
afi y : - Trebles 15/6 
- ni " , oT Doubles 14 
0 0. — i aa Singles 13.6 
oS <i £9 to £9 5 Aynssrme— 
eto O.. .. ‘- (f.0.b. Ports)}—Steam 16/6 
om 8... x o » Splints 18/9 
* ee Trebles 15/6 
FIresHIRE— 
815 Of.. .. _ (f.0.b. Methil or Burnt- 
9 0 Oto 9 5 0 island}—Steam .. 14/3 to 16,6 
8 0 Otoll O OF Screened Navigation 22/3 
Trebles . 15/3 
915 Otold 0 0 Doubles .. 14/6 
910 Ote 915 0 Singles 13/6 
15 5 0 5 0 O | Loratans— 
1315 0. wi 310 O (f.0.b. Leith)}—Best Steam 15/74 
910 Oto 915 0 Secondary S'eam 14/10) 
oO 6 . ~ Trebles : 14 6 
Doubles 14/4) 
1110 Oo. 7 Singles oe es se 13/6 
13 00. ~ ENGLAND. 
910 0 (8) N.W. Coast— 
2 ae Steams .. 28/- 
8 0 Ote 8 5 0 Household 45/— to 58/4 
200. we — Coke se 6 28/6 
ll 0 Otoll 10 0 NORTHUMBERLAND 
Best Steams 17/6 to 18,6 
815 Oto 915 0 Second Steams 17/- to 17/6 
7 0 Oto 710 0 Steam Smalls 10/9 
1110 Otol2 0 0 Unscreened 15/6 to 16/6 
16 2 6tol6 5& 0 Houschold 23/6 to 25/- 
950. a Durnam— 
960. = Best Gas 19/6 to 20 
= 8 @. . Second .. 17/- to 17/6 
915 0. = Household 23/6 to 25/- 
1310 oO. _ Foundry Coke se , 22/- to 23/- 
SHEFFIELD— Inland 
- Best Hand-picked Branch 30/- to 33 - 
Barnsley Best Silkstone 26/- to 28 
Derbyshire Best Brights 26/- to 31 - 
*” » House 24/— to 26/- 
22/1} to 22/6 ve = Large Nuts 20/-—to 24 - 
245 0 0 = Small 14/— to 16/- 
248 5 0 Yorkshire Hards 18/- to 22/- 
62 7 6 Derbyshire ,, 18/6 to 22 
63 10 0 Rough Slacks 10/— to 12/6 
36 10 0 Nutty ,, 8/6 to 10/- 
35 0 0 Smalls .. .. 4/-to 6/6 
35 15 0 Blast-furnace Coke (Inland)* — - 
3410 0 oe »» (Export) f.o.b. 20/9 to 21/% 
67 10 0 Carpirr— (9) SOUTH WALES. 
68 10 © Steam Coals : 
: Best Smokeless Large 26/- to 27 
dill Second ,, de 25/- to 26/- 
o: 8 Best Dry Large 25/- to 25/6 
: : A Ordinary Dry Large 23/6 to 24/6 
0 e ° Best Black Vein Large 24/— to 24/6 
ee Western Valley - 23/- to 24/- 
salintdllins Best Eastern Valley Large 23/- to 24/- 
Ordinary » 22/6 to 23/- 
Best Steam Smalls 15/— to 16/3 
Ordinary 9 13/— to 15/- 
Washed Nuts 22/- to 28/- 
No. 3 Rhondda Large 27/-— to 27/6 
1/9 pee lb ra » Smalls 17/- to 18/- 
1/5 pee Ib. No.2 ,, Large. 22/- to 22/6 
Per Ton. Per Unit. ss i Through 18/— to 20/- 
£24 0 0 8/- - Smalls 12/- to 13/6 
oo £23 10 0 7/9 Femadey Coke (export). . 40/— to 47/6 
‘is =e 7/6 Furnace Coke —" 25/- to 30/- 
Patent Fuel .. . i 23/- to 26/6 
= 6 a6}- Pitwood (ex ship) .. 22/6 to 23/- 
£52 0 0 17/- Swanena— 
ss 0 6 19}- Anthracite Coals, 
1/5 pee Ib. Best Big Vein Large 40/- to 44/- 
é}-poo®. Seconds .. .. .. 35/- to 37/6 
£15 for home, Red Vein 7 ee 29/- to 32/- 
£16 for export Machine-made Cobbles 45/- to 50/- 
£13 10 Ocsale 5/- per Nuts.. 50/- to 52/6 
-_ Beans 42/6 to 45/- 
S50 & CcmleG/-per ee ib) 21/- to 23/6 
= Breaker Duff .. 9/-to 9/6 
it} por ® Rubbly Culm 10/6 to 11 
7/3 per Ib. Steam Coals : 
t+ per. Large 22/— to 24/- 
£176 Seconds 21/-— to 22/- 
50/8 per &. Smalls 10/- to 13/- 
£190 Cargo Through 16/— to 19/- 
(4) Delivered Sheffield. (5) Glasgow, Lanarkshire, and Ayrshire. 
(7) Export Prices—f.o.b. Glasgow. (8) Except where otherwise indicated, 





(9) Per ton f.0,b, 
(a) Delivered Glasgow, 





* For blast-furnaces only, 16/9, with fluctuations 


(6) Delivered Sheffield 





(c) Delivered Birmingham. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
The Trade Outlook. 


Tue industrial situation is becoming more unsatis- 
factory every week, and yet the country has business 
potentialities which, if allowed to develop normally, 
would appear to provide everything for a general activity. 
There are undertakings of all kinds to be put in hand. 
Hundreds of millions of francs are to be devoted to their 
execution when the money can be found, and private enter- 
prise is only waiting for a favourable opportunity to carry 
out, all kinds of constructional work. But that opportunity 
is lacking so long as capital and industry are regarded 
by the Socialist Government as a natural and inexhaustible 
source of taxation. If the various measures proposed by 
the Government to balance the Budget are carried into 
effect it is declared that industry will pay fifty times the 
amount of taxation imposed upon it before the war. As 
the national expenditure has not grown to anything like 
the same extent proportionately, manufacturers affirm 
that they are called upon to bear more than their fair 
share of the burden. The effect of what is regarded as an 
intolerable imposition and inquisition is to check all 
initiative and to restrict buying amongst all classes of the 
community, and when everyone is so nervous of the future 
that money fails to circulate there can be no business 
activity. The heavy taxes on industry have the inevitable 
result of increasing production costs, and manufacturers 
are fearful of what will happen if the franc should appre- 
ciate, for that would immediately open the French market 
to British and American goods. Costs would not decline 
in proportion to an improvement in the exchange rate, 
and a return to something like normal currency would, for 
the time being, completely dislocate business. Manu- 
facturers and traders are therefore vigorously resisting the 
Government taxation proposals, and it appears probable 
that some of them at least will be rejected by the Senate, 


which is making huge cuts in the national expenditure 
A New Motor Fuel. 

The discovery of home-produced fuels to take 

the place of petrol is regarded as a national problem of so 


much importance that it is stimulating remarkable 
activity amongst chemists and inventors, who are con- 
stantly introducing new processes of a more or less interest- 
ing character. They mostly fail through inadequate 
sources of supply or through the cost of production being 
Alcohol has been unable to make appre- 
ciable headway, because it offers no economy when its 
difference in calorific value is taken into account, and the 
efforts which are being made to produce alcohol syntheti- 
cally, the commercial success of which is regarded 
possible by no less an authority than Professor Berthelot, 
have certainly the merit of dealing with a cheap raw 
material. The Makhonine process aims at producing motor 
spirit direct from crude oils in a special portable distilling 
apparatus, and now claims are made on behalf of the 
explosive irol which was discovered some years ago by a 
French chemist. Irol is in the form of rhomboidal crystals 
which it was found impossible, until recently, to convert 
safely into a gaseous state. It is claimed that that has 
now been done by M. Camille Laurent, who employs a 
saccharine dissolvent to ensure liquefaction, the liquid being 
volatilised by the engine exhaust before entering the 
cylinders. Irol is an extremely violent explosive, and the 
advantage of the dissolvent employed lies in its ability to 
lessen the explosive power of the gas as required. It is 
further claimed that the engine runs quite cold on this 
fuel. On the car with which experiments have been 
carried out the radiator is suppressed and replaced with 
a fuel tank. Irol is declared to be very cheap, but nothing 
is said of the cost in the event of there being a big demand 
for the fuel. Experiments made by Messrs. Schneider & 
Cie. are also said to have been satisfactory. 


much too high. 


Electrical Engineering. 

Electrical engineering has developed rapidly 
during the past few years and has been organised on a 
particularly elaborate scale with a view of opening up 
new sources of electrical consumption and of creating 
markets abroad. Notwithstanding the probable heavy 
requirements in electrical machinery as the result of the 
carrying out of the national electrification scheme, it is 
felt that there will be an increasing surplus production 
which must find its way in foreign countries. The Syndicat 
Professionnel des Industries Electriques has issued a long 
report dealing with the situation in which it admits 
that most countries are able to supply their own require- 
ments in electrical machinery, and the markets are there- 
fore limited to Scandinavia, Japan, Egypt, and a few other 
consuming centres. A commission has been sent to Japan 
to inquire into the opportunities of doing business in that 
country, and a Norwegian délegation is to visit France at 
the invitation of the French electrical engineering concerns. 
On the whole, however, manufacturers are well aware that 
they must rely mainly upon developing the home market 
and that an export business can only be done in face of 
severe competition. 


Paris Metropolitan. 

Two years ago the Paris Municipal Council 
decided to raise a loan of 620 million francs to permit of 
its completing the Metropolitan railway system, including 
a line under the main boulevards from the Opera to the 
Bastille. The Senate has now ratified the loan, which, 
however, has been reduced to 500 millions, and as that 
total has already been encroached upon to the extent of 
140 millions there remain only 360 millions for the carrying 
out of new works. The programme has therefore to be 
limited to the extension of two lines, from the Chaussée- 
d’Antin to the Porte de Picpus and from the Opera to the 
Bastille. Efforts will probably be made to raise this, 


as well as building and other loans, in the United States, 
and the country is relying largely upon foreign capital for 
the execution of public works, which are expected to add 
considerably to its commercial and industrial prosperity. 
In Paris it is proposed to offer special advantages to com- 
panies which will undertake to supply rapid accommodation 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator ore printed in italics 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C. 
at le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification 


INTERNAL COMBUSTION ENGINES. 

November 19th, 1923.—Fue. Pumps, A Melhuish, 
. aan 32, Bedford-street, Strand, London, W.C. 2 

This invention relates to a fuel pump for heavy oil engines of 
the solid injection type. 
the suction valve mechanism is given and the method of altering 
the period of opening of the suction valve by means of a rack A 
operating a pinion B on the threaded shaft C is indicated. The 





view. The plunger D is actuated by the fuel cam E and the 
roller F in the usual manner. The delivery valve G is furnished 
with a long stem H, which, when the valve is on its seating, 


N° 229,205 








extends into the space above the plunger K. The rising plunger 
D strikes this stem and opens the valve towards the end of the 
plunger stroke. With the shape of fuel cam shown the plunger is 
accelerated towards the end of its delivery stroke and causes the 
fuel delivered automatically to open the loaded delivery valve, 
which remains open by inertia for a brief period at the beginning 
of the suction stroke. After the pressure of the fuel has opened 
the fuel valve on the engine cylinder the pressure on the fuel 
pipe is almost instantaneously relieved, causing the fuel to be 
sucked back and to leave a clean fuel valve. Provision for 
timing the opening of the suction valve is provided by the rack 
and pinion shown.—February 19th, 1925. 


DYNAMOS AND MOTORS. 


228,659. November 24th, 1923.—BaLancer For UNsym- 
METRICALLY LOADED ALTERNATING-CURRENT SysTEMs, 
Adolph Harry Railing and Max Ludwig Kahn, both of 
Magnet House, Kingsway, W.C. 

In order to balance a three- = Tank system, the inventors 
propose to use a synchronous polyphase machine, working in 
conjunction with two polyphase boosters. The boosters may be 
made to act in conjunction with a synchronous motor, which at 
the same time may supply power. The junction of the three 
windings A B C in the main machine is opened and the windings 


N? 228,659 





of two single-phase alternators are connected therein, as shown 
at DEF. The strength and the directions of the voltages and 
the two single-phase alternator windings D and F and E com- 
bined is varied to give the necessary correction. Relays may be 
connected to the external circuit, and through the medium of the 
ordinary automatic voltage regulators can be made to control 
the fields of the alternators as required. Each single-phase 
alternator winding has exciting windings G and H, which are 
energised by two pairs of direct-current machines K and L. 
February 12th, 1925. 


TELEGRAPHS AND TELEPHONES. 

213,911. April 2nd, 1923.—IMPROVEMENTs IN OR RELATING 
To THERMIONIC Amp.iFiers, The C. D. Tuska Company, of 
Hartford, Connecticut, U.S.A. 








for 50,000 families. 





The connections adopted in the circuit described in this 


main fuel pump plunger and barrel is shown in the left-hand | 


In the right-hand view a section through | 


specification will be clear to those familiar with wireless receiving 
circuits. The object of the invention is to prevent spontaneous 
oscillations. The grid or input circuit contains an inductance 
A and variable condenser B, which enables the circuit to be 
tuned to resonance. The coil C is the prinary of a transformer, 
whilst the coil A is the secondary. The reaction coil D opposes 
the coil A. The coil E is, of course, tuned to resonance by the 
condenser F. By tuning the various circuits to exact resonance, 
the inventors state, the strength of incoming signals will be 


N? 213,911 
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magnified to a far greater extent and much weaker signals will 
be picked up and rendered audible than is possible with the 
usual regenerative circuits, which cannot be tuned to resonance 
without setting up spontaneous oscillations. The system can 
be utilised to give superior results with a valve acting as a 
combined rectifier and amplifier of radio frequencies, or with 
two valves, one acting as a high- -frequenc; y amplifier and the 
other acting as a rectifier. A circuit of the latter kind is also 





given.—February 12th, 1925. 
238. November 22nd, 1924 IMPROVEMENTS IN Kapbio- 
Gontometers, Ettore Bellini, of Villa des Pruniers 41%, 


Boulevard Cotte Enghien-les-Bains (Seine et Oise), France. 

The form of radiogoniometer described in this specification 
is shown in the accompanying illustration, where A is a vessel 
containing a liquid of suitable conductivity. Four plates C or 
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metal wires are fixed 90 deg. apart, and are connected to the 
two frames, and to a tuning system, formed ef two plates D D, 
these being connected to the receiving apparatus or when trans- 
mitting to the high-frequency oscillation generator. The plate> 
may be cylindrical or may be specially shaped with the object of 
obtaining predetermined variation curves of differences of poten 


tial. Another arrangement is described.—February 12th, 1925. 
228,834. November 9th, 1923.—IMPROVEMENTS IN OR RELATING 
To Hieu-rreevency AMPLIFIER TRANSFORMERS AS 


APPLIED TO THE ArT oF WrreLess TELEGRAPHY, Benjamin 
Hesketh, of B. Heskeath, Limited, Wexham. 
The high-frequency transformer described in this specifica 
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Wa 


tion is designed with a view to preventing self oscillation in 
high-frequency valve circuits. In the drawing, P and 8 are the 
usual primary and secondary windings. Above the transformer 
is a damping plate F, which can be moved towards or away 
from the windings P and 8. Two alternative schemes are also 
described February 9th, 1925. 


MOTOR CARS AND ROAD TRAFFIC. 


219,982. August 2nd, 1923.—IMpROVEMENTs IN HiGH-TKNSION 
Macnetos, René Colin, of 46, Rue d’Asniéres, La Garenne, 
Department of Seine, France. 

The machine described in this specification serves for lighting 
and ignition purposes. In the left-hand diagram, A is the 
primary winding, one end of which is connected to earth or 
to the frame of the machine, the other end being connected 
to the secondary B, which terminates in a collector ring that is 
connected through a brush to the sparking plug D. The junction 
point of the primary and secondary is connected to an insulatde 
member E, placed in the centre of the contact breaker disc. 
This member E carries one of the contacts, the other being fast 
with the member F, also mounted on the contact breaker disc. 
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The member F, which is connected to earth, is allowed to estab- 
lish momentary contact with the member E in the usual way. 
One of the extremities of the lamp circuit G H is connected to 
the part E, and the other to earth by the intermediary of the 
choke coil I. When the two points E and F are in contact the 
primary being connected to earth by the part F, no current 
passes through the lamp circuit. When, on the other hand, 
contact between the points is broken for the purpose of producing 


N? 219,982 














7} f 


the spark at the sparking plug, the primary is connected to 
earth by the lamp circuit through which the low-tension current 
then passes. The choke coil maintains a sufficiently high tension 
at the moment of the break of the contact to permit a hot spark 
to be obtained, whilst ensuring the lighting of the lamps. In 
order that this lighting may be as constant as possible, it is 
advantageous to reduce to the minimum the time of contact 
between the points E F.— February 12th, 1925. 





CRUSHING AND GRINDING. 


228,807. October 13th, 1924.—Batt Miuius, BE. C. R. Marks, 
57, Lincoln's Inn-fields, London, W.C. 2. 

In this mill the material to be ground and the grinding balls 

are contained within a vertical cylindrical casing, inside which 

there is rotated a helical plate. The bottom of the cylinder is 


closed by a perforated plate, through which the ground material 
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escapes, and one or more outlets are provided below this plate. 
The balls and the material are constantly elevated by the rotat- 
ing helix, and in rubbing on one another or falling back over the 
end of the helix, as indicated in the drawing, the material is 
ground to a powder.—February 12th, 1925. 


MACHINE TOOLS AND SHOP APPLIANCES. 





228,733. March 13th, 1924.—Purers, H. H. Thim Enumelaw, 
King County, Washington, U.S.A 
These pliers are said to provide two alternative grips, one of 





N° 228,733 











Ld 





great intensity and the other of a normal character. The jaw | Bradford. Lecture, ‘‘Some Problems in Engine Governing, 
\ is in one piece with the handle B, but the jaw C is loose. The | with Special Reference to the ‘ Veloscope’ Variable Speed 
handle D pivots at FE and engages either of the notches F, in the ' Governor,’’ by Mr. M. Carter. 7.30 p.m. 





Holborn Restaurant, London, W.C. 1. 


Council House, Smethwick, Birmingham. 


castle-upon-Tyne. 


by Engineer-Lieutenant-Commander L. J. le Mesurier. 7.30 p.m. 
Royat Institution or Great Brrrary.—21, Albemarle- 
street, Piccadilly, London, W.1. Discourse, “Studies of 
Atomic Nuclei,’’ by Sir Ernest Rutherford. 9 p.m. 
— 


Royal Agricultural Hall, Islington, London, N. 1. 
day. 


8.E. 1. 


Ld., at Broadheath, Altrincham, near Manchester. 


Graduates’ visit to the works of the Vacuum Oil Company, 
Ld., York-road, Wandsworth. 


works of the British Electric Transformer Company, Ld., Hayes, 


Middlesex. 
INSTITUTION OF MUNICIPAL AND County ENGINEERS.— 
Yorkshire District meeting at Doncaster. 11 a.m. 


loose jaw C, by means of a projection. 
provided to accommodate various sizes of work. In this con- 
dition the more powerful grip is obtained, but if the lock G is 
engaged with D, this handle and the jaw C are locked together 
and the tool works like a normal pair of pliers.—-February 12th, 
1925. 


MISCELLANEOUS. 


228,756. May 3rd, 1924.—Sarery Vatves, Babcock and 
Wileox and Sir J. Kemnal, Babcock House, Farringdon- 
street, London. 

This safety valve is of the relay type. 
of the form in which the seating is protected from the cutting 
action of the steam by a cylindrical extension B, which does not 
allow steam to pass until the valve is well off its seating. The 
valve is held down by a spring, not shown, and is opened by the 
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| programme see page 336. 


piston C, which is open to the atmosphere above, vid the passage 
D. If the steam pressure exceeds a pre-determined limit, the 
pilot valve E opens downward against a spring and system of 
toggle levers, and admits steam below the piston C from the 
passage F, while it simultaneously closes the opening to atmo- 
sphere at G. The steam pressure then quickly opens the main 
safety valve.—February 12th, 1925. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 


CuEeMIcAL ENGINEERING Grovp.—Lecture Hall of the 
Chemical Society, Burlington House, Piccadilly, London, W. 1. 
Papers: ‘Crushers Used in the Chemical Industry,”” by Mr 
W. T. W. Miller; ‘“ Notes on Coal Crushing and Grinding 
Machinery,” by Mr. R. J. Glinn; “The Raymond System of 
Grinding and Air Separation,’ by Mr. C. 8S. Messinger; and 
“* Grinding Mills, with Special Reference to Rollers,’ by Mr. C. .J. 
Seaman. 5 p.m. 


INSTITUTE OF MARINE 


ENGINEERS.—85-88, The Minories, 
Tower-hill, London, E. 1. Annual meeting. 6.30 p.m. 


INSTITUTION oF Crvit ENcrveers: BIRMINGHAM AND Dis- 
TrRIicT AssociaTION.-Chamber of Commerce, New-street, Bir- 
mingham. Institution lecture, “‘ The Constructional Engineering 
of Aircraft,”’ by Mr. R. K. Pierson. 5.30 p.m. 


INSTITUTION OF ENGINEERING INsPECTION.—Royal Society 
of Arts, John-street, Adelphi, London, W.C. 2. Discussion on 
“Remuneration for Inspection Work.” 7.45 p.m. 

OF MecHANicaL ENGINEERS.—Storey’s-gate, 
Informal meeting. Discussion 
- FT. 


INSTITUTION 
Westminster, London, 8.W. 1. 
on “ The Cutting of Heavy Steel Sections. 
County ENGINEERSs.— | 

South-Eastern District | 
meeting, followed by annualdinner. 4.30 p.m. 
INSTITUTION OF MuNICcIPAL aND County ENoIneers.—The 
West Midland Dis- | 


INSTITUTION OF MUNICIPAL AND 


trict meeting. 2 p.m. 

Junior INstTITUTION oF ENGINeERS.—39, Victoria-street, 
London, 8.W.1. Lecturette, “Irrigation Engineering in 
Burma,” by Mr. A. P. Morris. 7.30 p.m. 

Norts-East Coast IxstiruTion of ENGINEERS AND Suir- 
BUILDERS.—Literary and Philosophical Society’s Rooms, New- 
Lecture, ‘“‘ Conversion of the ss. Bintang,” 





TO-DAY AND TILL SATURDAY, APRIL 4ra. 


ConGRE3s.— 
11 a.m. each 


MARINE AND Smatt Crarrt EXHIBITION AND 


SATURDAY, MARCH 28ra. 
Borovues Potytecsntic Instirute.—Borough-road, London, 
Annual exhibition of Students’ Work. 6 p.m. 


INSTITUTE OF British FOUNDRYMEN : LANCASHIRE BRANCH, 
Junior SECTION.—Visit to the works of Linotype and Machinery, 
3 p.m. 


ENGINEERS. — London 


INSTITUTION or AUTOMOBILE 


2.30 p.m. 


INsTITUTION oF Crvit ENctneers.—Students’ visit to the | 


MONDAY, MARCH 30rx. 


Braprorp ENGrIneerine Soctety.—The Technical College, 








Several notches F are 


The main valve A is | 








Civin, ENGINEERS : NEWCASTLE-UPON 
Lecture Theatre of the Mining Institute, 

Paper, “Roads: Their 
Finance,” by Mr. A. E. 


| INSTITUTION OF 

Tyne AssoctaTion.- 
} Neville Hall, Newcastle-upon-Tyne. 
| Maintenance, Administration and 
| Brookes. 7.30 p.m. 


| 


Storey’s-gate, 
Informal dis- 


or MECHANICAL ENGINEERS. 
Graduates’ Section meeting. 
7 p.m. 


INSTITUTION 
London, 8.W. 1. 
cussion on “* Road v. Rail Transport.” 

Juntor Instrrution or Enorveers: Norru-Western 
| Section.—Manchester Geographical Society’s Rooms, 16, St. 
Mary’s Parsonage, Manchester. Informal meeting and election 
| of new chairman. 7.15 p.m. 


TUESDAY, MARCH 3lsr. 
George-street, 
“ The 


InstiTuTiIoN or Civin ENotneers.—Great 
Westminster, London, 8.W.1. Resumed discussion on 
Large Water-tube Boiler,” by Mr. P. W. Robson. 6 p.m. 


WEDNESDAY, APRIL Ist. 

INstTiITUTION oF Crvin. ENorveers.—Great George-street, 

Westminster, London, 8.W.1. Students’ meeting. Paper 
“The Evolution and Construction of Modern Arterial Roads in 
England,” by Mr. J. C. Hargreaves. 6 p.m. 
INstITUTION oF Etecrrican ENGIneers.—Savoy-place, 
Victoria Embankment, London, W.C. 2. Wireless Section meet - 
ing. ‘“*‘ The Leafield Coupled Arc,”’ by Major A. G. Lee and Mr. 
A. J. Gill. 6 p.m. 

Societe pes INceNnievrs Crvins pe France : Barrisa Sec- 
r1on.—Institution of Mechanical Engineers, Storey’s Gate, 
London, 8.W. 1. Paper, “‘ Traction on Rails by Internal-com- 
bustion Engines,” 


by Monsieur Brilli 6 p.m 


WEDNESDAY TO FRIDAY, APRIL Ist TO 3np 


ARCHITECTS 
” 


INSTITUTION OF NAVAI Royal Society of Arts, 
John-street, Adelphi, London, W.C. Annual meetings. For 
ll a.m. en h day. 


THURSDAY, APRIL 2np. 
INSTITUTION OF Evecrricat Exctnerrs.—-Savoy-place, Vic- 
toria Embankment, London, W.C.2. Papers, Electricity 


Supply Tariffs,” by Mr. H. M. Savers ; and “ Electricity Supply 


Tariffs : their Simplification by Discrimination,’ by Messrs. G. 
Wilkinson and R. McCourt. 6 p.m 

Royat Institution or Great Brrrar.—21, Albemarle- 
street, Piccadilly, London, W. |! “Chemical and Physical 
Effects of Light-—II.,"" by Mr. T. Thorne Baker. 5.15 p.m. 

FRIDAY, APRIL 3rpv 

Iexton InstiruTion or EnNoetneers.—39, Victoria-street 

London, S.W. 1. Lecturette, Engineering Contracts, by 


Mr. G. W. Tookey. 7.30 p.m 


Royan Instrrvrion or Great Britain 21, Albemarle 
street, Piccadilly, London, W. 1. Discourse, “ The Productivity 
| of English Land,” by Sir Daniel Hall. 9 p.m 
MONDAY, APRIL 6rn 
Royat Institution or Great Barrars.—21, Albemarle 
street, London, W. 1. General meeting of members. 5 p.m 
TUESDAY, APRIL Tra 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. 


—39, Elmbank-crescent, Glasgow Paper, “Canadian Bulk 
Cargo Vessels on the Great Lakes,’ by Messrs. W. T. Hay and 
Duncan McArthur. 7.30 p.m 

THURSDAY, APRIL l6rua. 


InsTiITUTE oF Metats: Lonpon Locat Sectrion.— Institute 
of Marine Enginsers, 85/88, The Minories, Tower Hill, London, 


FE. 1. Paper, ** Metals in the Gaseous State, "by Me. C. H. M 
Jenkins. 7.30 p.m 
FRIDAY, APRIL 24rs. 
InstiTUTE OF Metats : SuHerrrecp Loca Section.—Mappin 


Hall, Department of Applied Science, The University, 5t 


| George’s-square, Sheffield. Paper, “Chromium Plating,” by 
Mr. Byron Carr. 7.30 p.m 
INsTITUTE OF MeTats: Swansea Locat Section.—Metal- 


lurgical Department of the University College, Singleton Park, 


Swansea. Annual general meeting. 7.15 p.m 


TUESDAY, APRIL 28ra. 


Locar Secrion. 


New- 


or Metats : Nortsa-East Coast 
Engineering Theatre, Armstrong College, 
Annual general meeting. 7.30 p.m. 


INSTITUTE 
-- Electrical 
castle-on-Tyne. 








CONTRACTS. 


JouNson AND Putuuips, Ld., Chariton, S.E. 7, have received 
an order from the Central Argentine Railway for approximately 
a million yards of special cable for use in connection with the 
new electro-pneumatic signalling system being installed on that 
railway. 

Super-CenTrirvcat ENcrveers, Ld., Imperial House, Kings- 
way, London, W.C 2, inform us that Sharples super-centrifuge 
oil ‘purifiers are to be exclusively fitted on the following motor 
ships for the purification of Diesel engine lubricating and/or 
fuel oil :—Alcantara, Asturias, Carnarvon Castle, Monte Sar- 
miento, Monte Olivia, Port Hobart, Port Dunedin. 

Tue Prat Dravcut Company, of 82, Victoria-street, West- 
minster, S.W. 1, has just completed the installation of three 
additional induced draught plants at the Nechells electric power 
station of the Birmingham Corporation, and is constructing 
three further plants for the same authority, as well as plants for 
the power stations at Fulham, Dover, and Maidstone. 

Houiixes aANp Guest, Ld., of Birmingham, inform us that they 
have recently received an order for supplying and fixing a large 
hydraulic accumulator, 18in. diameter by 20tt. stroke, for the 
Great Western Railway Company’s workshops at Burry Port ; 
and an order for a hydraulic solid tire fitting press and power 
pumps for the London General Omnibus Company. 








